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3.0 Bleewaicn sad Besplis

The nesd for a oomdired collection of besic supersonic aerodynamic
data has long beer ovidext to Convair Asrodymani
bodies. The existing charts and tables (Reference 1, 2, 3) are either
linitod 4n goms phase of Mach wmmber and flov deflection angle or the data
uro not presented graphically (Refersnce 4). It vas believed rlso that
sca oonveniont reference should be provided for the skin friction and heet
tranafer formulas agsooiated with the reference temperature method &x-
plzined in Raference 9. This report fulfills these needs.

 The rections following vill deal with the separute types of curves
 presented. '

3. Invisicid Flow Parsseters

. :The curves in this section are separated inmto one, two and three
dimensidinl flow. The flov paraxeters presented, all versus initial Mach
suzbar, are Yach pumber after the shoek, static pressure ratio, statie
‘tempersture retio, density rstio, velooity ratlo, dynsmie pressure ratio,
Roynolds munber ratiu, total head ratio and shovkvave angle. All ratios
are guantities after the vave livided by the value of the same quantity
bafore the vave.

: dG;v m coefficlents are given for both unyaved and yawed cones.
- €y, = and Cx are given for cones in Newtonisn flow (Reference 4, 5, 6).

The Reynolds muxbers presanted in Mgure 1.6, 2.8 and 3.8 vere
T faumd from '

Lo _ o llz.(-’; )0.7
E.l T e W \T

vhere an sxponential viscosity -~ temperature relation

0.7
M (Il..)
T B of

wvap ssguesd.

cists workimg vith high- Veloocity

g e m——n o

—— ot o
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- flov vhich might be expected fer various H, Tv/T and Be combinations. ‘

=]

The date for these curves wara obtained from Refarence 1 through
Bsfercnco 6 ar ware ocaputed for high Mach rumber-deflection angle com-
binztiong vhen they were not tadbulated.

e curves presanted in this section are primarily for use with
the reference temparature method of csloulating heat transfer and skin
friotion. Pigures 4.1 - 4.7 includes looal and movn incompressible flovw
skin friction coefficients for laminar, transition and turdulent flow vs.
Reyzolds mumber (Reference 7); referemce t?’rntm ratio T'/7 vs.

Mach rumber; acd ref-~ence {amperature (T!)**/ va. 1. Jur use in the

heat balanos equa*’ . the Inkeremt (rscoverv) tezperature rise ATy is given
varsus velocity. The theoretical lamimary boundary luyer stability curve
(Referense 8) is showm in Figure 4.5 to indicate the type of boundsry layer

Mgures 4.6 and 4.7 present the NACA.¥BS variation of Op with T and waria- :
tion ot/bwith T as given by the Sutherland viscosisy ruls. |

The referancs temperature method and its associated equations
will be presentsd below in ocutline form. 4 cowplets deriwvation of these equations
may be found in Refersnce 9‘ vhich also contains a aritical svaluation of the
mothod. The ooncept of an "effective length®, needed for the application of
this method to bodiss other than flat plates, is discussed by Sieff (Reference .
10) and Romig (Reference 11). Therefore the following section: are primarily i
on tho uss of the method in eobtaining the heat transfer and akin friction.

The reference temparature method is based on the apsamption that the
ues of & characteristic temperature in the cowpressibls equations for drsg
and heat transfer vill sliminate their ocutward dependence cm temparature and
Nach ruxbar, {.e., convert them to the inoccepressible, constant-property equation.
Under this assxption the T' method is thus idescribed’ as: if all temperature-
depsndent properties in the inscompressible equations for heat transfar and
dreg are based on the refersnce tempsrature T' then the iroompressidle equations
vill yield the coap—::-=2tls fristion or heat transfer coefficients. Use of
this mathod therefore obviates solving the compressible laminar and turbulent
“oundery layer squetions. The eguations for the reference temperature are

-

somen

—— e wove s

T' = To [O42 +0.032M + o.sa;%] , M<5.5 .
T'=

e .

T [0.70+ 0.023M3 + 058 2], M3 5.5

——

vhere the ratio T! »ay be found in Figure 4.2 vs. Mach pumber for integral
values of 1 < M < 4. The oq. (1) ere valid for both laminar and
turbulent flow.

PORM 188 -
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] The compressidble skin frioction may be obtained either as the
B ratio of cospressible to inocepressidle, <5 ~<s: , or explicitly ss a

functicn of the Paymolds twmber based on T'. For prectical considerations
oxplicit relationshipa will be develcped first for the loeal and mean com-~
prozolble fyrietion.

Asgms all air pm:orportien in the inocapreseidle drag squstions
erd bassd oo f' so that accerding to the assumption staved in 3.2,

| _ (compresaible) cs, 4, = 20 = (hou-pruaibh],c};?_'
vhera the primes denote that adr proparties are based om T'.

4 ’
Using the porfect gas squation at constant pressure,
T / ’
. A = :,-:-,— <S5 (2)
\

vhere /Cj; 13 given elther Yy the Blasius formula

0.664

Toraz 3)
/J_l

/
LAstINAR £f; =

- e B S S S g S TS B e G WRG S G AR @ ey o A

or the Karman equation

Y
TRBUENT () = /.7+4/5/02£f2/_;§7§ < w

fhese laminar and turoulent incompressible friction ooefficients (Eg. 3 & 4)
are plotted in Mgure 4.1 versus Reynolds mmber. The Beynolds mumber to be
nged with Bqe (3) & (4) ard henee in evaluating Eq. (2) is & funstion of T*.
The expression for FAe s i1g given as

- pul
. | &, = ~

rORM 1818 -
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Gy uging tho povse law Per visoos

tionns es e refermoa,

2, = (E) e,

1ty/a oc (7 07 and uging sxbiemt condd-

(5)

12 tho perfect ges law 4s used and sea level (T = 518.4°R) conditions are
ussd in the pover lav,

’

R_,=

>

12,44 <0*

P o £,

(7))

Thus 4t is only nacessary %o enter Pigure 4.1 vith | AR
Bg. (5) or By (6), locate_the desired
Yor conveniince in computing & o/ , the mnction (z*)
vergus T' in Pigure 4.3.

the samoe vay from the drag equation.

The mear zkin fristion cosfficients may bs obtaired in much
Yor both laminar and turbulent flow

P4 andccapui

CF,

<-4

- )
= =7

!
vhere C;:‘: is given by the Blasius forzula

LAMINAR C’,,:: ! .

L3286
V &

end the Prandtl-Schlieting equation

TUEBULENT (‘

0.45%
(/02,5 3.7 )z .58

(6)

» computed by

rc_fco by!q (2).

7 13 plotted

(7)

(8)

(9)

Eqe. (8) and (9) are alac plotted versus Reynolds mumber in Pigure 4.1.
The same procedure is used in evalmating the mcan coefficient as was used

for the local.

. ‘The compresaible heat trensfer rate can be obtained from
tho definition of the heat equation

QR=bh(7i-

(10)

———— § — . ———————— + ————— " 2 A & o~ ———— & i — ———— 1 s lT e mrh

-
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wiare the heat transfer coefficient is defined sp

b= Nk

KALE3 1
Z (1)

12 th9 air properties in A are besed on T and the following incompressible
rolstionships fur Bussslt munber are used,

cammie AL, = 0.332 VB VA, (12)

nesuenr Nz 0.0296 (Bay))”®

T

(13)

then after considerable algebrais mipnlntio;: the following heat trunafer
sguations sre found

oS
mome K= O, OO?{-[M_‘E] (14)
L .
- - -]
Tesuot § = 0.024.98 (fo Us) (15)
i £ (T)""
It vos Saeumed in Bq. (L) and (%) that the air proporties varisd in the follow-
ing vay .
o
TN L _TYY peoce =pRT 1
Al =70 y X (4 =0 = S5a
ﬁ‘o (7:0) ’écc (Too) ’ f P ( )

The validity of Bq. (L) in particular and the exponents in the pover laws were
substantiated in the investigations of Referenos (9). It vas found thet
thase heat transfer equations are correect as long as the boundary layer air
is not dicmociated. _

Curves of A Ty = Ty - T} , vhere T} 1s the free streem

static temperature, are plotted versus frea atream velocity in Figure L.4a -~
4s4ha for use in eq. (10). )

Thus to compute the compressible laminer or turbulemt heat,
it is cnly neocessary to find the reference tempersturs and solve eq. (14) or
(15). These wvalues of _4i are usad along with the temperatures obtained
froz Pigure L.4a = 4.40 in eq. (10) to f£ind the heat rate @ .

L TN TTT Yoy
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The oquations (1) - (15) written above apply im strict
gxag6 only to flat plate flov. Amy eendition which would tend to make
the extarnal flov dimcohtimucus at a poiny, such as transition from laminsr

to turbuleat flov, ar pessing through a shookvawe or expansion, renders the
equations imapplicedle.,

In order tc uze eq. (1) = (15) 4t 15 nececsary, tharefors,
to somshsw rofer the boundery layer charasteristics at the point of dig-
contirnity to a flat plate boundary layer with identical chzrecteristics
but with no flov discontimuties. This can be accomplished by forcing, as
it vero, the momentua loss of tho boundary layer flov to remain oconstant
acrogs axy discontinuity. 7This momentum-loss method will give an effective
starting length for the boundary layer characteristics to the point of dis-
continnity. ) '

The womanttm loss equations are discussed at length in

Roferance (10) and (11) and only = brief outline of them are given here.
I¢ the nomentun loss through the boundary layer is defined as

‘/o”;’“(““""“)“?

then across smy point of discoatimuity it is essumed that

ff;“(“"““b' = [Futw-edy (26)

This 15 squivelent to stating ithat.

5, Sl = &, ¥ (17)
vhere & is the boundary layer momeatum thickness and the stream dvnamio
pregsure. The laminar ar turtuleat equations far & (17) to be

solved for £, , the effactive starting lemgti:i. For convenisnoe in -
nowwenclature _2, is designate) as 2/ hersafter.

Tharefore let
= ..../'3.__2_.2‘:._ _C_"_:, __Z (18)
LAM ,O.Q(Ioﬁ-‘."- C‘F")uw
/uo /

-

- e 10— A et

. mmmmsame. e

- g wrs

"Oxw ata -
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&xd

Orey = L0 (_Q'_) Y.

(R VRN (29)

wiera £ 4o the leagth along the body to the point of dlscontimaity. e
turdulent exprossion fer & 1is based pn the 1/7th power law for velocity.
It io sdoquate for 5 x 1002 Lo & 107, he more exact solution (. (9))
wculd not be amenable for computation ef 2/. These equaticns giving (5 oan
bo simplifisd by wakimg the same assumptions used in the heat equations {14)
and (15) in the skin friction derivation to get

0.lS 9-“

Sl @) A& e

Babstitation of () dmto (18) end (19) ard use of Bq. (15a) gives

o 0 \0/5
&, = 0003765 %J(-TZ‘;)“ e (21)

Cure= 000052 e (B0 |

Those equations can then be used in (17) to obtein 2.

Two types of flov discontimities ecsn be encountersd in two
dimensional flow. These are (a) transiticn from laminar to turbulent flow
and (b) shockwave or an expansion. The tions for £/ for combinationa of
these cases are obtalmed from EQ. (17) - (22) and are summarized in the
following table for flov on xn infiaite double-wedge airfoil, a typical two-
dinensional m.

—w v —

FOZM retA-n
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TEANSITION 3
FLOW ORIGIN

The folloving effective gterting lengits are given to the points ~ of

interent

wh A= Thr 0.46%] (*i;j—‘f)'-,,,]-a'a?s(cﬁ) oees (23}

6 dy= e (Fheks) B (2 (5)0 @)

PR - Fu OB WV (E)" | @5
‘R L = TR (U +RT, )0 465 [ (ELT‘%*.E']-MK (26)

!

. - (26 then be used to evaluate the .2/ , which in turn oax be
ﬁod(ii)h.(ﬂ :‘ 15) aleng with local conditions to swaluate the duin:
coefficisnts. 8ines K. (]5 is indepandent of length this methed dves no
1nvolie - ifkrations. :

roas 1018=
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8inoe the boundary layer st suy point on a cone 1s much
thinner than tho Goundary layer of a flat plate vhich has otherwize the
e:20 boundary layer characteristics as the cons, the Eg. () = (15) do not
apply to conical flow umless pome correction is mads in order to correlate
tho boundary laysr thicknesass. Thic correction can be made by wvorking

case. Hantssche and Vawdt (Refersnce 12) found that the conieal equations
tranaforme’ directly into the two dimensionel equations if the fuctor 1/3
were ingeitad in the cone length. Therefore, for lamirc- flev, if

) - A 2
LAMINAR JGM_ = 5L i (27)

czn b3 uced. Van Driest (Referemce 13) made the same type of investigation
of the three-dimensicnzl turbuleat equations and found that the effective
otartimg length for & cone in fully turbulent flov is

TvesUENT 4, . = L £, (28)

LAT ALATE

ueed !«g the actunl cone wetted length.
I

lamirar R _ = 4047 x/ot Pl 4 (29)
T ( le)l-7

tubuleat R, = é.22/0" E—-——(‘T“.')f, | (30)

Zocal siin Iriction (amchunged)  cs = ( 27'_—-7)41

- -
meew lamimar  Gg = B < O (%G, (31)
referred to bese srea of cone
meen turbulent (¢ = 402 ot (;‘-’) Cc" (32)

Teferred to bese ares of cone
(using the 1/5 or 1/7 power lav far -
gives identical results)

o.c12&l .
- ps v\
eteer A = orresy (%) 03)

direetly vith the three-dimensionsl bourdary layer equations in the hminar.

ther Bq. (2) - (35) (vwith alight modiffcstion in the mean friction coefficlont )

Smxzarizsd below, for convenience, are eq. (2) - (15) for coniorl flow. The /eng?

['S

rORM 1918 ~-A
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crd turbalent J o ~2:08866 (s Us (34)

(’e)ﬂoé (7-,)0-5/

Ig. (29) - (34) are then solved in the sune ranner as the squations (2) - (15)
for tuon dizensicaal flov. — . :

3.244

The constant momentum-loss method of section 3.2.2 can bo
applicd to the case of three-dimensionsl fiov. The only changes vhich need
be made are in the equations for the momentun thicknees whara the factors
1/3 and 1/2 must be inserted in the larinar and turbulent & » respectively.

Making this change we have

~as

_ s e T: L IL PN §
.

(35)

e

—0.2

TULBULENT &w = 0.003\95..9(%1-_’”) (_-7'._,;.')«-“ jo,a (36)

Thpzo equationg are used in En. (17; to £ind £’ , the effective lemgth,
vhich iz then used in ¥g. (2) - (15) to obtain friction and heat transfer.

The tyros of discontinuities usially excountered in conical
flov would be fouad, say, on a cone-cylinder. The equations for varicus
starting lengths found.. from Bq. (17), (35) and (36) are swuzarised for
that tody in the following tables

FLOW OEISIN DISCONTINUIT Y
20 ZS l l"’t -lr: ?’ /"Jt s Y
’; ’ ‘Q | )
e - - . 4 -f-'
—_ ' 72
! - //4.
5 ]

I
o P
TRANVITION S P

e 1s1a~—a —— ————e e -
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4! Iy o (a) S [ 7
: = 472 Iy
HTPA A 2 *+ ' (7;,)1.7] (37)
4. F (4 SB) B e (T0)
AT D : = SR+ 057435 K+ — (= —-1-) (38
a8 8 8 A Z.)lb’ (u,) (T,‘ )
L . 3R 5 A uy ) (39)
| . P . - Sf +0.57735 0S5 1% qus\f (1 9
AT (4 ¢ - [ 3 Pl <w) (73'/
» - ) e o0-625 =a.375
AT R : ‘Lb - j‘}:\ o+ 0. 44656 [é“f‘ TF:.] (E_‘f_'-)-,.,] (40)
. Tzl 4

%o bo uged in Bq. (2) - (15) to find the friction and heat transfer.

335 Rev Vith Sivesmeise Uradients

o In geotion 3.2.4 the flov on the cylinder portion of the
body investigatad wvas assmied to be at constant pressure in order to obtain
the sinpls equations (38), (39) and (40). For tha case uhere s strewmiise
gradismt i to be considered the body must De broken into smell segasnts of
oonstant, flcw proparties. 1f thia is dose then the equations (17), (21)
snd (22) cax be-applied to each seation a2 aguivalent starting leagths can
be found for axy point on the bdody. For flow of sush a type consider a
pemi-infinito biconvex airfoil broken into mmall segments of constant stream

properties as showa belows oS i)

R S
S T Y O T P I
- LJ,—J—-I;—J-f;J LI;_-.L-};,, ﬂd -pam

JrasVtedid g .
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To dsrive the genaral aquation for the effective length
alm? tho body at & point preceded by ccmplotely laminar flov, apply Bq. (21)
end (22) to ¥3. (17). Tor segment ¢, ,

ds: = &zgx

5o
.5 v .55 0.8 045 o5
003765 [P ] 7 £ = 0. [qu* T ) !
0.20376 [(T,)"’ (Tl,) 1§y =0.00375 [Ty ’r’f (”‘717 5
¢r
a5 .5 0.5 oS . 0./5 Y
PN AN LS N AN s W .
g (@) < D) E) (& b
2

£ = 4 (Pid;)(l—‘_)z. (_E,)a.s

-P, th T..

Apply tho perfsot gas lav to the 8’ ratio
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Bl yrocedure oan bo ropsated for each segmast, i.e.,

0.3
L o+8) b 12_'_)
- k) B (L
TN T
- XY _@ Pijet, \Ti
A 4 s (u:} (T‘) p,(u; \-;—)
end in gonsral
k=g
J o3 '
. iff_)’(_'f.. 1
F R ( ; T;') (1)
b Lot tranaition ¢oeur at scme point T 4in segneat -é) +1 at pone dintmca,ﬁ
from tho beginuing of the pegmand. Then tho sffective length to T 4
‘ ) 0,625 rf’ " —0-';'75
0! o (v b]) 0aese (Bt Bt
l T ( 77 - ¢ l_ ~ )/.7 “2)
l self

s for eny general turbulent section thersafter

- "
Gy ) A 2 (B TE™ o (1ot g (2
) keled B L

Tosns gensralised fmlumf' may then be used along with looal condi-
2.1::;;: to evalwate the frictica and heat tranafyr a
15).
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2 collection Lae bosn mado of mertdyuenic flovw characteristics for ore,
txo end thrco dluensicral hypergsonio flev. Tho Mach nmmber rengo is froa
D= H € 20, Tho flow paransters are shevn as furctions of initial Kach
purbior and deflestlon angle in sactions 1, 2, 3; Pigures 1.0 through 3.16. -

Yjoaticas for couprossible akie Sriction and heat tranafer using the [
vefereaco taopsrature rethod woro presentod fer tws end thres dimensional
fiow, flov vith discomtiruitiecs and flow with streamwiese gradient. Figures

tecyecary in using the formulse =re in sgction 4, Figure 4.1 ~ L4.7.

| Tochnical Roport No. 1, 1947.

i

f | 5.0 Pafezounnn '
1. Dailey, C. C. and Vuod, F. C. "Coaputation Curves for Compressible !
Flutd Problema®. 1949, ;
2. "Eo%es and Tables For Use in the Analycls of Supsrsoanic Flow". .
3 Staff of the 1 x 3 foot Supersonic Wind Tunnel Saction, Amss '
Asronautical Labsratory. HACA TH 1428, 1947.

:”i .
4 3. ®Charts end Tebles for Aualysis of Superconic Flow”, GALCIT Memo :
I f4. Pasadena, 1951. !
5 :
4 i L. Kopal, 2., ed. ‘fables of Superssnic Flow Avound Cones. MIT ;
B

5. Grimminger, G., et. al., "Lift oa Inclined Bodles of Rswolution in
Rypersonic Flov". Jowrnal of dercsautical Soiences, November, 1950.

6. TYoung, G. B. ¥, and 8iska, C. P., "Supersonic Flov Arouni Cotes at
i Large Yav®. RAND Report P-198, March 1951.

7. Von Karman, T. "Turbdulence and Skin Friction®, Journal of Aeronsttical
Sclencdn, Januvary 1934.

. a— mw wan cm s =

6. Van Driest, E. R. "Calculation of tho Stability of the Lawminar Bourdsry
Layer in a Cotpressidble Fluid cn a Flat Plate With Heat Transfer®,
Journal of Aeronsutical Scierces, Decemboer 1952.

9. Ronig, M. P, "Tho Reference Ysmpsreiure Nethod for Calculating Skin
= Prictlon and Reat Tranafer in Compressible Flov". Convair Memo
A-Atlasg-151, 3 Docember 1954.

10, Elsff, A. "Examinsticn of the Existing Data on the Haat Trenafer of

Turtulent Bourdary layers at Supersonic Opeeds From the Point of
Virw of Rayoolds Apelogy™. MACA TH 3284, August 1934.

1i. Romig, M. P. "furvey end Annlysis of hiperimental Data on Boundary -
Leyer Trarnsition in Superw.ula Flow®. Convalr Msmo A-Atlae-142, !
5 ¥sveater 19%4.  (Confidential)

—

R e e s e PRV,




CONGOIDAYED VULTEE ARCRAFY CORFORAYION Pacg )7
GAN CIT3O OIVIBIOT CEPORT NO Aedtlap.iQd
MoneL 7
DATE 15 Dao. 1954

1. Hantzoche, W. end Wendl, H. “The laminar Boundary Layor oo & Cono
{n & Suparscaic Adr Strozm at Zero Angls of Attack". Tranclation
RATS, Corporation,1?.

13. Van Dedcot, B. R. "Tarbulent Boundary laysr on @ Cono in a Super-
sazlo Flow at Zero Angle of Attack™. Journal of Aercnautical
Sciensss, Jenumary 1954.

. —— e ————

Provared R
e 1 & e

Chesked by 3M
R. C. Rayott

PR

e tenmmeme e -

' t
Approved bys %”Q@w& !
W. H. Dorrance
l
E
Cc1l i
B. P. Duzholiar P. E. Culbartson ‘
C. 3. Am2a J. Q- u'n.'l \
L. Folland G. Hoble {
M. Schwidetsky 8. Bezxington !
H. Priedrich J. Fardar :
H. 7. Badoliffe V. Ksdely l
L-Jirm , D. Mil H
D. Cellins . ¥. Biricke ' i
H. 6tsal MIT (Atin. Sacurity Officer) Copy #3 !
B. thorey P. 8. Y4p '
uo Hc h”rmo‘ J‘ &dlq Q
Plle - R. Wentink
R. J. Edrty J. -
k- C. th u. U. kﬂﬂ
H. ¥. E*’m{ ¥. ?. Radoliffo
5’ g gjﬁ)«iu R-W lidrary via M. Rosenbaum
v, 7. Ceudtoar Avco Mfg. Co. vim M. Roaenboun
fi. Gerdin
F. ¥, Porkins

C. B, Neaton

P. 1. Dinkey

st st ek e o o s e s bbbk o P e S P o

e s i b e o it




b st e Lo o s f L e

A ke D, v

By
;
Sa
i
b
g

e

o . CONCQLIDAYED VULTEC AKCRAFT CORPORATION vase 18
; ,» L“ ‘ ©AN £ITSO CIVIDtoN ' REPORY NO  A-Atleg-103
SO i i\' MooEL
(~ “_,‘:_:‘),L_‘_.__”,h B o DATE 15 DGCQ l%lo
: 1
é
|
' Sonblon 2, Qz?c;ﬂg zrnodonal Flow @35@5@ Jstics
L
Flottoed vorgus Infitial Kech Humber
Figaro Wos Page
4
E .
1.1 - kach nuaber after ghodk 20
12 « Statie prezsura ratio 21
1.3 - Btatie tamparature ratio 22
1.4 -~ Density ratin 23
1.5 - Voloclty and dynzmic prassure ratio 2 ]
1.5 - Raynolds mumbsr ratio 25 b
1.7 - Total head ratio 26 ?
27 !
!
!
{
Plotted vorgae Initie) Kach Fmber with Wedgo Angle e Parameter {
Vigaes Ho. ege !
2.0 « Kaxiuum cono, wedge angles for attached shoek 28 i
2.1 - Hach mumbor after shock _ 20 !
2.2 - gtatic presewre ratic : 30 )
2.3 - Static temporature ratio 3 !
24, -~ Denaity raiio 32 '
‘2,% ~ Sheckvavo angle 33
2.6 - Volaoity ratio 57 1
2,7 ~ Dynanic presrura ratio 38 i
2.8 -~ Raynolds auwmdber ratio 36 |
2,9 - Total hoad ratio 3% l
B. BEnzagisn i
2,102 - ¥ach pueber versus Prandtl-Msyor engle 53
2,10b = Continued 39
2.1la - Btatic preasurs to totsl hesd ratio versus L0 te
~-2.111 Prendtl-Meyer angle 48
gaztien 3. Gopdeal Phaw
2. Bl Gharaghiardabion. Unyessd Gone '
Plsiisd vorpuno Froo Otream Mach Fumber with Cone Ssni-Vertex Angle a I
Yormmastar
!
| '
| |

Sl VEVE - N




i~ CONDOLIDAT LG VULYLK ARCRAMY CORFCJ;AY&\'JN PACE 19
. AN DIZSO DIVISICN RESCAT RO AuAtlng.20)
: e Moore 9
I o DATE 15 Lac. 1954
SN ¥louro Eo. Pago
Jo) = Burfocd Kach mmbar 49
3R « Mprfacs statlo precsure ratio si
- 33 = &rfocs stetic temperature retio 0
34 « Gorfaco denaity ratlo 53
38 « Exook wave i 5L
36 - Surfecd velooity ratio 58
o 3.7 - Burfece dynamic pregsure ratio 53
i 3.8 « Barfooo Reynolds Rumber ratio m
L 349 ~ Sxrface total heed ratio 58
=1gia . Bo. Page
[ ]
Jella - ¥awo drag coafficieat veraua 59 to :
( ~3.100 Gone half-smgle 62 i
| 3.11 - Initisl Axisl Yorcs cosfficient, .
; Cracs s O verous Mach ambee 63 ;
o 3.2 « Juitiel mormal forco oosffiolent alope, :
- j (_chN/d‘g)‘(ao /C-J:IOV » v8. Mach munbesr &4 i
* b Co Furca Cocflindentas Yavod Gons g
w Pigaro Ko. Pago i
| 3.13 = 4241tional exial force cosfflsient duo to
ecgio of attaok/ oo™ wersus Mach mmber 65
B ) 3.14 = Eoraal force ooeffic! nt/cmi6v  wverasus
i angle of atitck (Newt.nian ¥low) 66
o 3.15 - Baraal feroe coeffisient slope/ceadbv
vermus wogle of adtaok (Wewtonian Ylow) 67
5.16 < Axial Torce codffioclaut varsus angls of
sttack (Routoniam Flow) 68
E:731am 4,
Pilgaa Eo. ) Fego
4.2 - Ircopresaible laxinar ond turluleat mean end
lecal aXin friction ecefficisata versus :
Boyealds xmled 69
4:2 « TV/T - versus Mach wmber ) 70
&3 = (D)7 verema 2, ‘ n
Ldd - Ado ~ Inbewend Admporature rise, ATi, varsus
© valsad . ‘ TR =T
&;’fe peedfis hont .Af ady versts temparature “ ™
. A - -triklen) Eaymalds wmder for stadility .
b ‘ of 'tho lemiver Layer "
4.7 = Canfristont pf Yiseesity wersms teaparature for
the Dutherlasd Visoosity les . . 7
o -J,N-- - .ﬂ& @ —— ' S . = - . »———vw-J. -
4. RS sy ‘ L8 ‘ v e e . - -"




L , ’ a ‘ - Pogs 20"
T R Rapert Eoo A-A4ns-103 !
‘ . D

- o
. v: Ak G -
I3 14 ] vy pas i .
. i R R e Tt
i Pt T SRR T
Q g 1327 -
> 2 et 15e 3y s spenl
S i:_' STy ¥ < 1
Pxet i8] drdes e
Jrey rs; + e
KSerY pugyisTes LT 51 eees §
iyt
ol T et b B i e
Tttt H1E ihiatse
b . . hied » W
s 2 1T o3 $tiin
$ s PO LTy pabes ﬂ‘...-.ujya dyeigader] |
£ ot foee I
SR TR L3 -
I 1 T TS L) e s CT IRy
THEICE TR iz THCHTE SR 2 £0
pabeiasy) ‘RE 131 1 4 pexilstne rest 1pate’
e Oyt Rndat 15 't St e SE
. + 4 —bbo s
T S3-T§iy 353 13 T ! forde S TEFS KPR
gse sy
21 1 =1t = > [
PR &5 [0 SSEE R T BTt Xty B
3 = 3 3 ) el el
¥ 3Tl L1133 : 3 Sty r AT S e
. S eq van e vy e T poa e T
'y >t ] LIty Sondubhs . - Pod DL o b B i 3
iy Ses s T35 124 oms n 35 Naad e bod T3 Lhon) wuededss >1 s =
i Ty 3 s Lo Rty rnt: st 1 13
3 wee M t1 yo T T T  gu g
o e o parsp Birse o : pe= T~ ? e sy 38
I I 41 13 3w0ss ovss T T e B T . SAl eotuh o b2} Y $ridie ~
) 134 %99 v 3 3 1 e > q 11 137 y 1 - bo 111 ey
.,ll. -y - 23 } b T - ;. ros Sadyn 4 ) g ——tilil e tert 5L b
; (FTH ot 1 1333123 03 1a T RISIEE it e g sy o Iy ReTh O
= ey, Ny 13 3 o u: el : Ses o sl nve; ! pedo bt i 1324 Y
3 e § $ res i it ~ + 331 st pree]
,‘ e apTemesieas 1 S oves £ - T T
3¢} oe H + . ToMT > 1t 33 vobor 4
[¢ sy ! $ 3 ™ } X
=HEE 312382 3 T X 3
’ . A -ty -y’ o4
! 23 3 ur}: Tl HHITS o EHE RS + HHEEG . :
¢ # BRIt IS Sssi s 2l 1oyt =i 3 B3eefis iRl ssiiny i
y 7 b § 9390 Prowh =y t s hEhie $ 1 ittt ter -~
; pegt gt 4 53 oons 1 Tt 3 e RS OPR) P oo g ve s o e
L $L i e ey 1 13 e B  SEITLS] Teoseteetonae] ) § §aes Ra st 1 ot et} IoTet IR
: Zihsiitn 1 SEh T Ry = : TR R I T : : = ti) e
- 3 £ Y
. e 3] Teeitle t T Per sl ossensasas Sttt Ty iey 1138l retreavt il .
- I 3 433 > R B T et pepissrassaasy %3 Iz Yt 1
' 1% 1351 S0 3 $35:t e seriH- 1+ 1 1 T+ 3 $radaleed
I S i 2 a3t
i FLaens e t T T : T >y
gt e P *Hrerif- E iathiinihise 3= Hot Tt
" Brdisire M R HINLE: R RS : SIS Jierts £
< . B3 13 A {5 + 3 T 3 33iiriteyiets 333434 3 b .
PRI s 92 {save o3 3 X came o Tas s o pads T
s 3 3 1 % e oy boosdi e 3 it r3e eedsss T
- S IeTassssann: 33493 hos S0, o3 pees e e 8 ot 1 ¥ :
1’1 ) t 31 4 :;J LS o LESES PREMG By
- r Ve T Y
- o sesss bos e m T bs peate cons it
i z Hh Y T ILeT: ; TETR : . :
{ b s & haves & - + n - =Y "“""_ Pod o 5 ; -t i
t $ 3 28020 LR Jon renbe o 2o o] Py
7 iU T oyt : T -1 .
. . iy ) 1 7 +H] 233
3 > By T e 2. M
ttrr i SIS s te esat s L0 1T T + 5 Y .
S e s assti s, iy R e e e :
+ s Py :
R ser viss 4 . o e 1t > 2
peigaait it 3eTeY e T !.;‘ = ye: Y o4 ry P2 213 + T .
e e o ay 333 93 o o 4 ’ T 1
(33 R T £21 T ; Hei s =t s S yas seghs rivd I PepOEpest et s 1ot
[Eeaypasvevres s > T vasos seasy $ s oeee o tyesToassnestps 3 1 >
vy P 4a Liyis. - t ! et - o sooes oo i{'p':-'r of e e 53 1T i3
5 ettt $eisigests 23 sl T ¥ 3= ¥ T sioe Sput P2iteet renss suges
. T 3 =7 Y ¥ T
. E cntthiphee B Sy STt . 83T T e TIHET o Sl e
1523 $ % - 3 40t ty
! Eiigiihtl T e b $ t f T ittt 1533 e - s =y .
} T T e IS vhunt T N
Siigendifsiiany teraias 7 TR IR T = ARt preEt T 113
. LTS PINES & 44 ) 2% ' e 4 X 3 y § 1t gt{
- ry T 1 " <. r 1l
D e e s A T it R D e i H=E (5, ] p,, :
. = 4 S T e Tper oy $14s: 1 STTe3 e > = B eeses s I
5 3 R RS = i nphid sk .
N Tt i gjese s XX St 3 333332 2%y £r T
- ' T3 noses sy 1 T vy
31 1 1 1t 1t it .
. 1 3 ena] rese ik SR T e e Ty A e ST .
‘m TSI, T TTT = - s oo e Y - v o -
§ $ T e T T 123 = = : T
. 33 T 1 T Tt 3234 foom Sk oMt
8 3 Ftiykeit e e L R R A L e S S T S 3 hink s .
o1 e T <5 Sod 3o} A st {1 23 Lyecnadisie <N
T T T > ree RIre e o
T3> Syttt oty 3T o o Tiips bty 1 B T I S T AR s ey s 1L REIBeoIR
N ‘4 st ixlxlx T e gl ture P esite ) o ages ] I > 4 >
FTEs 87544 54y ts -ty 1 - 5 peandt bl f2 R TE0o BITR220.0 S eatl SRS b .
t fearts = T 1 s
e 1s 300! 1387 1t + b aasy b B 3] £
13ttty oy i 1 % 13 pidts Bt =k e RET M .
P ok L TN 2L 3 At 2183 ]
SRR I ¥ 3 P S T IREn s SEITS ekt 35) A6 ot s
T 13 u _“1‘ X3 =+ 5-— ot [y s 2 B
f3i132s T fe b - o % T ) 2 .il ‘x 32 Ja o .
o 13 Y Yoy a ey -y T =TI (ot N
b1} rrds o : Motk el it KRy
- ITe 194 . he h . Rl
. - R I TR ETS: I Cs. B R L] 2 1= 3 SR N
:
; 1 T
i o TP LT =
RETTYs 13t 1
N 4384
: Ti4ieesss .
e
' 3 e =2
i » 1= — 11134 o
! i sty -Hirt i Hi T
! by 3 .
! NS STt 244k Antiey wiathen it 1378 2l 5 1
i 304 1 RIS, ety 33!
aphierte tHiths Sorstinith yad
i ity s egsl 13-
; el oos ot 133 by
: 935 Pl i Ruiath 12
i Aty fle
{ - siytd 3 b >
} s fusiited 4 1 -
i A 13 £ Y RN 1t
! : 2 T - '
- 3 £t 033daie 3 tft f“t‘a M-
: 133 85 i sEHE e
'y
vy = . I T -
s ’im = E- iitsiteinds
Aratiressiislesieg susal 3 329 1%
=34 At} $1350s vony :
' tb--;i; Nt > Y N
i | Lt st b 3 '3 ol
. teret- ¥
] =i s b e
B 2383 i34 N
. 3 e d it <+ oy
i s T wedelis £3t
+ o4 T 1 1790004
i, et - i
4 =y
Ay 43 2040ysspeed s st fved 1093 b b biaTY
$3e1 T
t3 WIS R T iR 1111 1 vt .
> 3 K
H T,
1 323+
i
' N I .
9 2 btet
] i1
ot LY
ppap]iiiael. 2
. :
:
P 3 .
[ :
4 &
. ‘ at
\ .

. : 1
oy . —
P E—— “m e vaan - a s el o - s ek e Yoo e .




e

Lot T e 4 1\ Bl

d ¢
7 P FI [
HH |5 i} 3
= = ==
i : i it
Bek 32 =i 1= .
43 ) _.,w._. T f x
pes T ; T 3 paven
T T T 1 T
i B e ERERE i st
: HEHar wh N
M L
3 = Ferad IR RNE 3
.1 : L nalnt
[u1 | _M 4 oy
T ; F Ty
13 i . i
.« t .nw gz RES
! £ g3k tE
T T 1 Lot g CPPYE FIRY
M»q‘.«.._..w 1* Tr,e * += 1y .
A T 75 ] w
13 +47 - < - 1
g e iHia
m‘..awl.w. 41§ 1 I i .._.Mw_ = “
L L T 4 [ESSERENE A v oL X : !
it R ol ] s R :
JEESY L 3 ARN o ML, -1 i
it T H i baiwtinlithdl il !
i T < B [
H ? [t T:r HrTia * ._ﬁ ._“..t ‘
5 . = it bed- =l 1~ L 4.1 . . J
] ] i { '
il pmp it ATh T Sk |
ot i34 4 3B b L dd L y*.'.v 4 .4 .
r“w._ PUHTHE : H il 5 T i .
R IR Tir=e5 1S eI E o= ESE N S g 1gspR oy = 0
e fliee w,_»..nx.-q Eije X IHETSINE == EEEERES = ;o i Hm.
e T F HHE- TR BT O i N
FHGIEERRS [t F; =t 36 ey N 51 i =i a4
: a..ﬁ.mn: h.hmn Eir HEIHTH IESEE Hilsss i H) b e :
. A B R s Ipasnitie: FHH EEE T hE e b ] K EE H e '
! 11133 ® - ..N» e ly - (S ¥ N 3! oy B B
o SRS PEOWE pungron gy § pgre g w—— .
ik Jisasay] ERRRCIGL 475
. ., 4 .:i.r Hm .n 1..wﬂ¢v .w..«.Mr.m : .“.vi.nlv
k= ihyitl a@ur il 3l A
s dnt .%.. w i HE e ips DOTRE & aabey
; d {
i H I el - Loz
—H n.u i1 i P iaida T L
TS H LM SRR eate
T i A iR IR R
ST 2 RIS PR =t
-— 1 IT=g = LIV BEEE R
ST T fa S5 R Bt .
L mﬂi r] T . .
14 ” -— K
eI B i
il ol Ll .
" igdo g ERUR idad
EEE R e e ] i
: HIH TS Sl R R
+ SR 2 LaEE :
pr ST 1T ;
LI W; M.ri‘wfk .F.Ln.m‘.*;‘
EERM 1 IR ] IR
N i MR AN
. i v s TR :

[
3
v




(A o, v AR I he T T - .

i : ’ : 211-¢2¢ STMHTINADOL ¥
. ’ .- . . ) . 4 s33i3ee O3 NIZEN 4 IFYSULS N x
' . ) ) . . azisryexs -

! % i ¥ & [+ 1 b ’ . ] 3 1 ¢ ’ H
Ty 4 1o < = = < -y ~ 's
* INii5=Ei ke T T : -3 e T — - >
= 2nd EEr s o i spisas : .wkqv 1] ¥ 7 uﬁ 5 2 TSN \..‘1 FERer = : b
RH =1 =ro]— S2E3T T 253 T : 2 2= 8==L LI =N 4
P b = r =rl 35 PR ..“4 :525; jeSa3nd riba FT3 i
411 I TR LRTE ifilifesiEERApE i otcs =83 Ea ] &k BRI kIS g .
e HE TP e R R gL 5 I EEES = fx Ll 1y (2024 st awRm G fH B e
~ -
by TOH T NI sEacHERT i sfedsgase . H ¢ M i T $isall + J
firl .mu.. HifFoE e ger it 39328 B! i o3 SBEC: R TR P e i
g T34 - - P 1 2 ry
R HER AR s B e des i  iiEEES3= i T 9
etinceds East il sbEad pESS | gils tH SR
wZ@ i i H [ S0 Iy . HH H [} o i UG A (e » . 2
17 0 43+ +H THEITH T iH ] ‘rxy ¢ 44,4 - .~ H B rH -+
L ; N Naseagx : TR T a5 — shiun
y
3534 IS =i 33 HHT S > TR 31,
T Zir yfeddllne 3 Sgad g
f o RS
-t RHBHNH - 3 HHIH S5 S B a el
. =
. -’
¥
. :
H 33 L}
It 358 144 T f
4 e : ;
: f BBt - 8y e o
f : .
r ;
R :
1 AT
i e ]
I . +
EE B ‘l 1
! 1T
1 Ld ] [
W4 J |
AR i
m £33 23ES -t
- T3 >3-
= siisyis=Is: 3
H PEES S .
i1t
” > 44~
" 3 .
i
- H
4
- 1
i
i o~
X3 4
e R Egs £
jLIsI e
s s
1
p 35
” 44 4 re 4_ d
S : 3 H i1 ¥ -
5y 1 ns 4 i 1
3 3 888 8 H _ .r
¥ [
-3
3 31
~ i 1 1 "
T i
S : -
- !
5 I O B

[ . SR Y

e

vk

L PSS ) s,

£ i Fenato 8, T s e e it & e

T SO PI S S S SR . .
o > e e T T P A e L i S i e A S o8 ey sty e




1o
¥

. 4. s

L
»
1 1
[
¥ §
I’ S
] Py
hE 2\
" .l
I By
: s

et
E2h
e
o
1t
Pyt o
h 8 a5 b
‘.V4 s 3
& z = 3
: me. EcEEES 2
Bl g2 AL
i3 3= i ¢
=1 e i3
= '3 ¥ 133
& ; ¢
;.. oI nhnu\m.
1 ] I : .4\ .r
nt A R ith
. 14544 $ 14 "...lx . g .lﬂ et
41 itk . “4s PER
! H . e ‘eb b
¢ .hmi Hes T..N.J + ~4 -
3 ; 1 T r
{hitpess i fire uril i pakvhar
[N d ] I
32L22TD: t 4
Hifi i 15 T
- _?_ h It w 4 - D .
{ 3 3t 1.
53! & 1l : Rao i -wu =
4 B IR N 4t il
b il S B i c L iPREEEN 1
i ey Mm.x gl by 2% Z3EEEE “u...u Mm‘wwmtww.m
- H - - e % - - . aw .
it dii 2 f32E 3 =4 I85E S
14 S s -+ PRE X2 BURST
- w Elﬁlh ‘»."I Dl..w.\,l_ h e
é : _. 1, bt P
} .72 § Hyf)i e EaCHNEREER TS
»av$ . e ﬂ.--u.u.rm‘ml.w
a C . . - —* g
2 £ M,T.h 325 iyl
: i srizbic =8
t - H 2 PS¢ 558 . PR Ie.
33 : £ S 23l Acill IR RS EAL
: : St SREi R
i R 134 L 33 Lt I it S iz,
R e £ ioddst < et %MMA g gt
4.1 . R U RE -y By asiad q & agray
% (a5 [ 9 h : -
: i,% i »mﬁa,.hm, i sy
2 9 3 1T H TE . 0p >
nink P SAK &0 b ¥ T
- .\ 2 3 i ekl .m_ k ki
:Y;, ; = WL s v i -
nxgur [ 4 )] d . 1 ApRA Ll
R v i VAYER ; 7k e
.. ph i
4

YN




1
|
e

-
i
]
l
i
'
[
I

]

!
|
L

)

l

.1

.

|

|

. * l
b

]
pile
4
L
t
ulgeim
TE

- FiGueE 4

H
A}

i
. [
R SREILEE U SV I
S R .
NS .
= _..QEEF.IE'CE.G‘?-S“;_., .
|
L
U U—

i : A o |
: -”-mvao- 1.0 .M RO SIY I _ i
RS h ...... R i et R BEE -
] M N oy
N . ——— .0

-

1
]

cK:

t
!
1
1

|
|
/

j2JA

U AT DY
i |
|

i
e )

~J
N
: S Y s I . - -
S AR AT 2
| Ly N H_ NS ‘ b B Vs ———— e
B e e S L L 3
) T:T.V,‘L-,N-.‘..JMT S M 1 L S
| R AR RIS " M nT.ﬂ T &g
_ Pl QIO ETAT A ] T L T N, 3
i i ; . VL; f ,. i’ ; =
] 7 -7 i R — ../ _. “TIL I.Il,wvl - “u
_. |\ &
A~

|

-

)

I

Lo
Y

|
|

A

”,

b
!

- ,-,f — A_i._‘_,:,__, '__4..'._.

#
i
|
'

a

»
S LR
;

7
e f

|

SENEEPS FSUT

- ‘;'“Q\;“« - @ T

W=y

1

AS
B SO NI SUSE,

T
e,
!

SRR )
i m
o
!
|

<2

BT JIE N JONUAPU R SEA

-
L3
<
i
}
)
'
]
!
i

TR

HER AT S



. .
- » -
-
) .
A M . .
. .
. S i
- . S .
. . ] - 8 .*A B
. . F re [rye 13 5¢ bedid R .
. . . . g rvﬂr'm..«.; 5 )¢ 338 FOT . wn
. . . . oseys +e tHith 4 TRedss
- ¥ T it o -3
. >y - Los fit o -3 T eoxy N N
. RETIRE R FERISET ] 1 e al, b T 7 4
- v Reri N il 3454 ai-Hi1ET Tree 3+ }
e s e T R R BT 1430 it i H i CTH ) = e
w.w ehEig st m‘ St B TEet REr et SRR £ 1y:k] R ARIGE R o e 1 .
; o R i gy a1 it st et ieedtsed] it ST E L) Eatt >
3 vt o Sy ib ..vxp ST + I RS i tih . mm:xw.«
BO O rphdin iy steterssore i s haaellostyosoatidnses ided babbotidi ) : 3 3 2285
<t ORI mp;.xunﬁ::. et ghis pnaT i : 15 T
: H < 1t F sl ¥
i Siilcratee e ianissint IRHHH G AL IS pdgsdlisallss = A R IR ]
> ' R siqst] 3443 - F i rrilic i : 2 2= RH
ARSI ...u.éw? [} . =3 ek it i g * i
1 4 4114 Sl i Htr e 4 ] =t u:u . 5 = i :
+4; 13493 > 4 . Spete i ' k & - i o spfveel T
e e A AT HHA R nfEs: H! . : gedbhs: 2 p 7 £t
L es 3 sedsd i 1 i rre b riy * :
REtEREL L itz linge i be SEELG) §E2EET i s i3i ol Bt RIA R o - Gl ot :
1 Foapeis 3 9E6 it ! Shitetn g 4 &
of=- LT 1144 ifHi [3222% 204 | rd 813 e o g - o by
33 Wit 14 P = d - HE tH $3 434 X re e o
i} e 3+ =3 o ¥ il 3 ity =
) L 2} ¥
L 3 1 a2k I g = $
s H i ! aslysts! -} 28]
spresiiile nn#u sete Lsels . Spoe {3 i R BT 1 Bt iH 1143 .w” mx 2
HTH it 1 131 xu.. 223 W <1813, HH H Y pés AHI +42 41 m.!z *h:.x. . = 3 111
or . 141 . ¥ - H s33:r b3 : -
H i R HTH H{TH i SRR LT H £ LI 7 e
2304 §1te AR i H Fyrid 37434 : {3 1&
. =81 i 45 sprpee h 143 gpee 3
Poo ries o i H44 r4 1153 131 f]
siffesiic]es B H $ shdtaljlpianisigtalhs AT op R’ i} i
spbits Seirissasiset i LIt HH 22iess i 1314 b s2aF1.
} t 315 b tH t M 1 S H
o - - o T Ty . 3 T18s:
<3 ! - & - 3134 o] . oef
¥ : 3 H 5 : FH 1t gl:st e, o ] : : 3
13! (4331 e - 34d 8 Haast Ry HES { 93:17
: b4 b4+ r e 1§ bonnsebfel El0y ire
HH 3o, . : ji:: ! 3 2
HH 3 1T alee e 1] s f.il e
* i fase i2 =< Tefaasgatilesgasyas ri
H bizs 723 dd223 $ 14 U : 2% 1 S m o8
2 SMTcE> R § el natnh s hilic i nin: i 1: 12t
[oes 2 H iy seopy s MR B T :2 B Uit
- 4 H g v
s seisagesty R ¥ . HTT 33 [
. o= ($1¢3 FrrH o . siigesll . ¥ 3o
153550 5. it s 3 * erfsisistyacssiiiasisiing M4 re Iy fowa o Mw q
54 - 1 4 113 . T4 spretleee:]
35 i o] : fiteradpdyscifdsicss §i2s i e
fophes feit: 5t BTG R R o= o2 ] i Spist
fareds 2112 ¥4 seyes H o 1T sfacie
J4 1> 215 HiH et 14 H
e, T A £ + . o 3¢ o141
y g sote sisdsits i - TH
i s sSEEsIn 3 B 1 H 1 7104 ol e
2o we FCH it # =, . - - T = e It
% it L1t s2z yyiintd =2 It hiedh s o H - ..A.
+1TH 20553 e, st o43 s 34 1 t £ bos o oS Lvm Bt h
ST S22 HH ! 143 : 1 H e F e et n..ul;.»mﬂtﬂl
8 et g i 1 H i s sypett a3l 43 33 T L rRoRs
3 sispeeiis i : sl : FELTa el : ] i b Ean e e
HEin et Hi 113411 -1 Sy = £y e e i TR
2 . : . i 144 14 b veeBadte e 'S - o 2]
H o H 2 rfanny salt 130 =T =3 .
Eors i T = il -1 3 : i3 L3ES
Tx H 4 4 2322 1 - =i 143 3] SC BN
Hit : 4 rlea s $41 % ssedels- 1
ree o8 2 g H o3 2 or -
Sy LR AT 3 il — 343 4 ry w it o
il 1133 . essvnssnt st bl - diguses * theqf 123 - %
I+ ¥ T 1 131 13313 H . e ‘as Lo e og o e
-  ddhd ot
;x,uou._ it H T 4 .. '»4 hux 4 -
i . el L - - ]
I v r+ 1 Srae . xw. R
Ky ::f 2fs : cas itk + ERot :
1g8:h so% T 23! ts ts e I fitessoa it
=sc8it H [FHARE syt
o i 15t s $3 1
anoce: 8. H sdos e . = 3t T $3
by p% +4 e
= R Rs ¢ 1 it ; . 33
-l e pebuncdeg -~
eilize i 31 ; i $ H B2l NG
webyssaskalos) 144 2 s 333t P et 4 bes Sy
B . Sy T HE O TSN Lonisesi 3t 1 4
s ree 3% §lz: - &3 : TS s R334 o I3 pres
i rpR HiE siiH R E i tadsiin it : i
xmm i 2 3 shopsdes ¢ 13 15 143 H 14 T 3 ; ..mrw s
208 + 1630 Bttty
3E 1k e 3% iz T hyg
- xu s r} . it R ] ey
S i iy 111373 H 3t
i =3 822815, b t
it = Tiktistes G
geatese s LT T e T _mmu.., SRS
FEor s e e 3 -
2 i%>- b dtod & THI35 $
el { s J18aE5s g ter i I E T
18 aeisss 3t 3 1453 a4
T ; g s T 23is 3
i =1 F - - < r" * 3 o J
5 3
£ niahsy > m.f
(i roats m 1 .mLx ¥
A At T
3 FENR S 5553 113 wea g 14 vd e o
S TasI7tH it idimny iy G
Tt reattize 3 >
it stintipen
CAaniinant Bt tiiEaevss 3y Lot -
J g PN R T ] . .
PSR Rt
- . " -~ h
.
P 3 263

Y T




Fago 24
Boport Mo, A-dtlac-13

-

g ¢

.;f?' i

|4 2os

ey

1
PRt

11y
v

,;—‘F.

wgwaa o)
T

2z I

MES T an

AT

=¥

S———n

1 :’.t.{,i 3

3
4

ot g oy I il
S e e
R Sy

2

23

Xy
o

e

b~ «
it § 5

ot

H....r"‘il

Lo,

v !

et d
220322
rp

¥
’LIZJ

(i1

2%

I3
3
N

H
!

0
5
i
s
/
i
H
K
i .
! e
H e
o
o i
2 'y
B [y
i - "
¢ ¥ e
!
: " . 4
L ;
N

S

e e i i 4
s




.. & e e

; I o . . - Iepest Koe A=00I00-303

£

. © 0 Dats 15 fegh 1834

t

S R £ 5 £ ST [ At 1815 T ! B by R g 57 12 FR

S o & G il Bt n o B IS . ¢

0: - .
ZSU
({55

Fidd
b
=3

e

<1
1

r

' A -
Ap T

Sater )

.
SHIaad
] A

1=

b~

Sl
34
it
it
[

P
o
=
e 4
v

M S
~ 74

p—




s -
- P Y
lﬁ\ v i g edmen i
=i M 1 1§
- B 7 B
- ..
. 2
- O

1 ™
g ——
: “ .
a
) : s
t
b s A

NPT 3
it r...% ns
i
T
SRR W 2
fhgwd kE
(RPN} | L
1
tii ~ N e 5 R
.| -y RIEX X _V..Q_ “{-1
g = 54 s 1 e O o - _{-
Y ..+- bt | o R oo : W e
it e : w
- s ] ! and . o -
R . v.\”\ ‘
Iynd = S - L
i 1l i e e« B |
1 ! P B b~
T.Mb o - e mfl.
L .l ' .
re

Lu:u»‘a-'y

SYPRWI it SRR o

S PRI

~t1-

!

SES S £
e

S bex U A4 Nea Lot
i
MNU
[4)

[ U IE

A
od o netam P ey =

Ry
[ fagw. 2

T t
e b
ched
[
Lo I |
i n.m
P N
yoor o)
R b
B

R

N

v

mee? |l




1?: . R . . . i
~ R~ Y » . : N . R .
I EEPI * SR - NS TR - LA - B . . 0. C -4 -
i B z . ’ . . . .
Rk, . R IR . . N ’ J ] aw .J I @n “ ) J § g :
d Ry 1 1 ARy HUHI 00 " -
FAEE R e e gy g pet P e sEn
184 { 1 - b et M 14 _ 81 I 1) i
R bttty kas R H-- 11 R, ] HHIH FRERARRA : y 1
B N 5, i + 11 B
: fm ik AT Hih R LAy N 1 H —
D prajadegs -'.ﬁu...l.. ERREI s g ; ~_ HH 1..; TH 4 L !
P A H 44 11 ¢ - 1 } HEd :
! HHIH L LL L3Ry : 44-L1 5. . i 1 -]
*., hng HHHH [ pis .. 1 3444 L 1
» 1.r~ . 31 {3 s i - - o
,:‘ ! TE.. i - -1t - i 11 p L 4 12
: }_1 1 of i g 4 - 1 : 1 {4+ . %
i Hk B 4 - - 3
H 144 ! [ 1 | . i T
ﬁxr DIEEIEARRN " Nk i 4 H er 2 H ﬂ. - R
4 AR R B [ : HhI U 1 : ]
i H HiHPH T - SERELE 1 - st Ey ML HH 1 - 4 Cy
TG : ~ ! I .
8 44 1H SEREREZX L = ~44H g4 -1 HiH '3 {
i e DD U T A Ty : T , fa 3 a
RRRLINIUI I NE 29RRGEN + NN 34 bt uinpug ins (04 : ~
i 3! RIREESS I P . .
_. *A n JT T 4 ] .V —u IL b4 rx \,I'uv > p
8 b o .5 -
LY - - My pELNE SN !
CANE i _ U ST IR ETR b .
4 i < T Iq- | —— ¥ T 1
, X . ~ T -4~ b4 0 nhits j.. uLx .r I an. 4] *’ -
B 1] AN 1 1 uH_m | : ) P J 14 *
A 2 i MR u__“ r_‘-_ ! 1Y - }
y 441 : A S g 3
. F ° ” 1‘4. 173 .
L ] H n i 5 )
4 K 14 ]+ 4 d ddd -
! ﬁ . .Jw\...»_ll - r* H H xit#.xll - Bi 3
i b o4 HITH » peal S 2k ..hﬁ il s riixvr.w
oI 1 ST y sy Tl h 1111 1 : K
™ 4 v e -
. —“ 1 i A . R 3 i £t 11 - b ft ’
i PR B . it iy crcheve-ignaiy
1 _. 3 : o o . > 2 : o -
I (LT EREA AN it ; 10
LT 2 d M d 1 B ;-
v - h L Ve . ” o 4 -
W.c A rmr AE ' L Rali: : 3 1. .
. . g «y-4.8. * 7
: T:EE ] u..L._h HipH H4H :
> - . 14 14 et .
1 H1 § $ 343 4 By -
g} i ! T eIRYRNAR
- ; ik A m 6 + 341431 HHH 4 T b
- - : dg A H ~ ;
i ) ) m i b»
BREaAG .: * z RS IU
2 4 L 5 : 4 ..? 4 4 SEAD g ‘“ :
A ,f _ g i ‘ ¥ i § i .t . 3 MLN H w3
5 o . 2 N 4 4 < : 3
w4 Yol - .. 3 by S ﬁs iz !m
Sas , 88 < s
A s |




-——

it

ey

T Sn g .

on o &

et

T

L A0 %

TN 3

- et v
-

S———

S

Py
-

yin 4 . i1
§ 1 o

, 1] ! i

i iRt HIGERS a1

L .T. ! £} . wy*
- - tlr

! Bayh : e

44 H [

————— e b

= e .}.*.a. - brete s

vodgmi

- .-n‘.-,t::‘p.

et
1

L

ey

1Y

s

o no

;]
MACH NUMe. R

7

T

r

L

s

G

e

4

- vy

o= sy a1 g

I

1

;: +a: w

> m

FECE

"

1
oy
A
L4

S

!

L

3

4

I & BT

4

Py

y oy
T
$
1
B

iEEa

"

1

+
-yt

{7/

izt

i

4-1-

-
P
-

=
25

Lagpedes

-

[Rapgnt

sl

[

pred

r—

[ ey
e
Y

-

.

——

T2z

P
i

.‘l-1 .

ded

1.

e

ETT NS YR Sopn

.
[
3
. —-
.oyt fomo

PRESIPIRGIn SR TApiiolr S SUIRr g Y
R —~

R

PR LR £

e

cferia

ST .




L-At

Fagos 29
Datalﬁ&
A

.

Repart Ko,
RE 2

IGU

z Vv MI

M
r

LR ZERE NS
TSyl g wEQYes Mg
TIIT O 4w LY ¥3IBE) P V14uATR

@D ~

FE wm“ﬂ o
1 :
L34 ey
Bl

..."...D....

GOl h i
IR D LR 3 F

IR Y .J*O
PO YO S

Y furiaie

RS

[T 59

1 |
,mrww
s
[1 oy 1] -
L T
R RHSS IR &
i IEIFS S S RARAN B s :
4y LJ:L._.?%" 1 :
17, st - (o H
‘Mw L.m-w -m: SARE ' ..@;. .||.
) i L XA 437
“” I i = w
b Nros stucd Andd | | 4 4 ERER
i 1 ] 1 ke
e d A uh
itetfisdfiitd i X% 4
= i4 tt 3 -1 S ) J.. ! -

Tk

=5

i ek S 1

BV VU S
'

{4 w N
Y ) i
; by " s
it i ;
. i Mm i
thi - qd- « - B
11 SN ; i
I A J !
. ] 3
§ b S
A iore :




DR bl
3 -§

-t
iE
-

0
'—‘-_
RAY
+ ‘~
|
-—:..—-
]

!

{
o
..,...m...é —

I

i
e
N
ety
IPRES:

- .-w.j
i
1
L

Qe | -
PTG .
= <l 3 WM 3l
| al e = $ L
L EE . o
O & w o
I eAren
0 A ]
= Y
Wit M
R - L -
o |
i 4 I .
mu_w L E m f . ) L (5
ST T - |
i A=)
i : — 0
AR O I I W S
O T YIS
| I HE f REY
S T R e R B %
SR I R R A * SN N
S A B I N :
lEtLILJo; L mll“ . N .
S AR SR O N u @.
"’.[~\"I’~‘l - — \ll.,«(ill\ ”llvi b ~ . .
T I N Pl B ) i i
DIV ST i : . ! : 1
A e ot M : b
: m M o o i _ m
— SO 505 SRUEN FOUUNTONS S - [Duy SN ; e . 4
N | N B
i . N e 1
[ S S ey B - I A A T T T YT T Aﬂ -myxul.!l“ll..l oo -
PRI L T N LI =] .
| f I A T BN
- e luﬂll ey - —— -t ..__...Illl - ; { ) - = ot _ oo - i—
- | P (] N R i ﬂ
T T B A R S S A I A S
,, U I R R : Py M
2 = fde a3 9 ¢ |8 | g N G a4 o« | d
mr _ | w T e




q

~ 3 R i e e o Bk Tam saE BB rﬁ.h\r{.dﬁﬂubﬂuy“lnnh.hbvun.ﬂﬂﬂnnnuﬂ./&
i - Sl e e . 3 - ( i -
) : | s X
X . . \
a »
N . -
N

L e D o S i et L

'H S S B
. . o :
T I
. W ...
T )
L ”
. 1 e :
i VO
-,y . w..t.u...h
LT
DRE
-1
s . * . w l
T T T
- ) Ll 3 * 1 V,lt V}.‘\i’iu,\r“
. Au T L
. ./ - w *.
AR
N A LN A
R
A ﬁ o ﬂl.n.MV,..
i 1 |
P N ' N e
i v . A




P -

e b e'e - b s b e e ——— e < g 7]
. .“ “ .
. H

i
e -
i
¢

20

th

I

JUMNEBER

.
i

}
1

¢ﬂlr‘2.ug ~

A K

]
i

ﬂ-«-‘,r,.... - -

M, MA

0 9

IEMPERATURE i}

Qi
5
. ;
N ™
gl I E
gl d -
; mm S5
R o
- i : LoLg
R 1 s
: I b
Lo al g
O L Y
T e 4
v ! '
> mA N I m ]
o ' : i
X ¢ : .
; ! ; |
- N o . I
i H “ 1
, | . j
1 | = !
iy :
,g . : ! 1
S n m.
— — . e ez [ e - . i 3 I

g
<
3

1




o
FA R ¥
P!
“f

AT i e e L

|
-

4

)




&

'l"u‘

- S M T

A=ftlrpe103
“‘D"»h -

15

o

VT A
LTI
Uy HIIWHANY
2 St Bl St bt i M B
N S
BECUR  i

R

L
1

fvIry
"
L

N &

Fage 32 ™

lepaet K




o —es DBUQUE_{SHOCK WAVE ANGLE |
_ e A N -

™
Law)
8,
'F‘?
fas]
(%]

» . Y= 1.400 .
2.3 e B RN ;
l ‘ v ' ' ;
' . . *t L .
— - - e e g e aem mid ms mtie mmedd ot cdmmemabeies s e e e D we . e
. . e _ 7
&0 i S U OO O S UL O NV,
| ; T R
!\ . o T e - -~ - s am - ‘. e ....;_..4._.-..?.....-.-:... _.;.. — _;.. e . - - . - 0
'l ! . L

701 : \ VU S S ,;._?r::,".-.‘?_ETAC':‘E:D SHOCK. v o g .-
) : ) : | MRS, : — . - RELE

e i R
P 1‘: . . & DeEGREZS . : : ' o
“:_ 1] “ _‘ . . ]

;\l\ . .‘\ ..1_‘.' R - ..,..E- _._".~.\‘40.-. _H%" . '_._

-5

40

L

povae e < p $-

O

P ey P L S . ran N PR

— ' ;0 M, MACW NUMBER -

- e eem—a e . e e e - . N . - -




o ¥

hod 1 =T~ 1 o ; 1 T

P i S » 177 ,m i R A ."_ i T ERE .._w TL_ | Mw h..ﬁ N
- PS¢ BRI R i m B .” -4 - !m : " i s - :

.- . &A R o . X s .. : d K ~. - ‘Al A i -
TRETTT T RO R AR B I N e 6 O L AT .n_ BN
_RyA . O IO R e B - _.L..s, I I N O | IO IO
SN N AUy Ny P 0 O B R I AR Y R (5 o
EO e e B :qi*iw S ct Rlinde e ek B mie i wrted s o 1 T R-ied

-SRI A S I IO R T I A A e NI SRR i ! g

RURS iy ; “ O A et i : PN NSRRI VOO RN USRS SN SUUS SH-JUO SN JE ) SN S U S O S ,WL. . “ﬁ
| o T IR : . ) : B i 3 P 10
ﬁmﬂ. Ao ﬁ..~ . . 4 e ifee ~. v [T R X ._c’. 3 i sl s m | 4 sk 1D
Tl LTS, % AR R U000 TUCN NOUR O D O O 0 O TN O O R 0 O M [P 4
ﬁl.... h.-. i el e ..rulml-._l...ﬁ\.ll. : e 5 : ke A L | it T T N m ~ it Ay M
L. H Lo L [ L8 Vo _ ! . o B O . -4 u_ : {
I . : m I : L_‘ ; : RN w . i NI N RIS ! ;
L P I X : * : . e 4 - u.. SRR P t:m - aee -lw.lw..leu:..ul- vw.l - t.!.w.f-n. il w.-.l o.w W i
S S . oo ST I A e i
M g : . : R Nx b iee “,..._. - .... S SO SR I |“ .. ~:.. | - -.l : i A RN . -
T T RS T I TR
S S O A _ R 20 1N R :
_ ! 3 i X . .. w SRR S S RPN ..nlvl..l —~ - ORIV IOV S5 -t - [ DU 23S RN T Allwh- - ) e
| R S | . R IR R L. . . i . . . — q : w .
ot e | a1 R
RS w.:l.l.q.-lu\lw-.. .Ln!v.-.”- — K ..m. Rl el ol _ - .W S oo gonmreneioom pomp et - .m 4. :.un.rlM wl . m 1 'M. -4 -
; ! | | : ~ : . L PN m P .o . 1 HE R - . . M ». - mu ;
SRR 0 SO T mm, SO O TSR T VRS USROS O UL U IO N O O s i 4l _ S I S
R o R m w S _. P v . ! - P _ T i { Vs .
Lo i i im 1 T ..* UL SO N R I SR 5% SN SN (N NS O S SV S
: - i ._1._ [t Bt f w : : i : : . M ' : i # B .~ T | ‘i
; N [ ~ ! el __ ! ; m sy . T i 3 b N
: i | ., . oz N , ; ! i i v ! i d i [, | P
EalEE SEEIEE TP S~ B e e T T R TR KEEEE Sl ICN J HECR -
U R RO b E R B SR bl cloalo m
i . ¢ H ¥+ . [ [l ! : . [ H H ' '
S W RSN A PP O U NN B UG T A I L e b
A R I SR A A s _ ol R A “
S S “-M..& A TR SR U WSROI P O F T SRR I SO I B i _“ 1w
! w i3 b : . . “ : .N n . : [ i :
! ! Peg . - ! ! _ | .m ! _ ; L b
3 ru Lo ! : H .- 4 Lo [ oy - -
. e DR R e e e o —pe s
: . ! H |- . . V4 : R i :
ﬂ g 1 Lo SRR N__ S DU SO N 3 i =
- . . ; w Mu e ep : ! . Vo B Nq K P i -
| . W ‘ ! ! N , P I M . 3
; : : . ) s 1 : - Yo AN R P [
o g
. ~ _ _ ' _m AN B T L .
11 - ! RETEN TS PRSI Y i [onl
S bl by e
i .t M m 1 4 ciae a1 Fos ' Ah«f...fl P, I 1% . - m m L.L I S N » M. 1 .
! = | _ : - o : m . _ A Pl ﬂ R
i _ A b “
L i P M L v .

i

{

e

)

o ——— — a4 A e Rt e . kG b

]
3

o e L S e -




%

t

o

i
1)

EE I
b4
T

-
-

b

Sepee) vty R Ry B
oy &y et b IZ ST

—— e wam ] -y qed

. =i = aRWE
: =]

-
-

- by | rwe

Sopnduailielsy

Qg e
.

""l‘ 176 * 9




Ty

—
m oo dun

3

Hib-
4+t

jepeetl
e

ot

RIR

£

vH
243

vl Vo .

- .;':‘.".:t




Pego 36
port Ho. R-Atla
i Dats

=103

> 15 Dpo. 195/

Rs

01D N

H EESNEE LR

RN REEE

'I‘!T'.‘l Ml A
[N U

b

2o

—olole. S0 ke

4

ar ¢ or . 3
Hreawsitag el iy
€T3 77 TR C

3t

¢

~x

e e et s




v wean s

Pege 36
port Bo. R-Atlas-1

03

.

Date 15 Deg, 1

SN

n

i

Hisedet]
3333 180

ar_ gior s 8

Sre” ALy 72 Bl st LT IRy PrE LR

ATNALT S TI2IN CY

e A Il + <l 6Nl e




oy

o
i

He

jot

-+

™ T

a : FERES
1w ! H rEaes
3 1 = ]
-4 3. - P
1 I i L3
HH i 2
tort . ey IR3E
t 5E
- p ok =
5 3o "
. ~LT~
) Reik
+r ™
m.w p-)
¥ B

L}‘.

Aot ot

s
itk

b

$:!

- b
—

"—T‘t
gt foe oo
s

Y

T NE TEL I ETAIS

Mgkt g

—-
L Vel msA ]

AN

aep--.'.

-\

1x
s &
1V
X

S A RN

Hi

ALY 23 TR

i

e

e,
a

B B g

h

e

=

=

£

H
s i
1:3FI3E- 2433 E flgtn
.rx 2 m - LM.I m p b 2 .JMM“L.A
nsgpass TT STiEsIEd H : .
ylﬁ 258 Eah } . L AR 1oh!
H (- o - re * h ¥ o § 14
Lm g UL.I Mfl xr |»uv rhluu w»xm ..: m
1"1 *mx 1 Lﬁ o m .“ ﬁ..wl. £ 2 .ar.j
pEaes2 3 L A 4 L : 4 H
,m O t il L } i Derits
-4 ﬁ T ” It u-vm ¥ {1 14 e ,.,& .
LRI b e : il s
i ! 3 it il N
! I3 ! 4

B

fOrams———
i

8 R e wee
iy

i o

3=

s

0

s = sl

e 3= Longhwh gow

yon

T T
’-




e sttt
[p—

kg

-

it g b
7
H
v
i

§ .

! :
.

. :

)

13

;

' -

;

'

T

3

-~

1
! .
N

ER 4. PRaN

.

.
i

v et s . g

‘
b

i MACH  NUMS

[ETTT RN

.- 1-
;
1
'
’
f B
i
i

PR

N
¥ ...

>

¥

T guem e v tdte = s ae

, m . ..
: i : . ! :
1 1 . ~
Y :I“.ln 4 -m ~ow lc—... oen -
A R
Lo I i I I
. ea e P T, .- ]
13
PO RTINSO S Py
' ' ’ - 3
' .
* N * M . »
: ' i { e !
‘ N ._ : H
: H i 1
i
[
t ¢ :
H : : .
P DO —teeven -
. ' m [
g e e . q -

' :
} .
©y :
SRS S
. e H
1 B
R .
. i
: 1
1 }
i :
: )
- L
H

.

L
. :

.

L

N

..m. . -
'
. .
1 .
‘ R
A .

.
e em—— . e o ——— - &

.-
.
.
i
-t o
1
H
g e
s
3
.

.- -
H .
P -

1
i :
) 1
: :
- .
[]
.
1 ,
.,
1)
, !
I .
H H
' H
P
. .
. i
; i
e veeens-

¢ i
i !
:
)
P
.
A

o medes

. '
' !
L ey
. .
- *
H .
H
. :
1
i
- . e
H

v o demneee &

Cew

cweemr ® e

B et o e MU VL W W

N g s

n

4.0

- 30

.20

1.5

2 4o
S
Wi
o
P




e -
<O [ ¥
e
& e . .
; hm.u IR B B : R I
b _.l : A . o
oo .—..” ey e dol m-l! !“ OTIUR U & - : o : i el BT L
b oSl LIS U L R N S T T .. . L [OOSR R NS TN SO D - NI
L e TN T EORAERE N R Il A O S A A B
. : s . S
— IS SO S w - — ”-. -wl-! T— ~ - m ml w
vill. “ . t “ . m - N o w
um Sae - “ . w H - * — : “ Ln _ u Nn. .
M e .l..%.l-.!.......i =i = - SRR l.....|!... e B R
5 I e .- ~ -7 _ [ _ L4]
! . H s .
* ' e i m .ml:Tl.I .*.|\.|M!x.|."..|. ”rl 1 u“xm ’
““ FOppH .u... —‘.l - ﬂ..lw R ow‘.+.w. .- .....m—; - |~ ..w’ wn.. - ‘..MX —— e .wt.m.p -l
.w - . . u “ u . . ... .e ". n.._ . 1. .u
} ORI S SV (DU S I S SRV TEUPPIIK NSO CEIUDE RSP SN
; ’ . . i t ) i ' i .t _
TR S e e R o | B S e e S s
w o i : “ " R S I
g vw!l...l....inll ln.. B S e TS - .l.m.-l. -1 i el L nlﬁx. R S — - .n.l -
- b . ) . ! _ [ . b . R
n | b ; . o] : P
- = PP SUE- UG JR I S — . . - ~ — - .Lnl“... FOP U S JO S
H Mo B i I . T S i .
S “ e g e 4 . w ~ L. * . . &.. . . ; w . » .- m m w
A S lm [ B ....w. - ....l.“.- - m (- L. .@ s ot w o “.!wf St B e ”
: “ R 1 . . - P e . i . _. H
, VI U P 1. N . SR rbemed oo eemiee e Ge cwem Fecder we e becaac 4o W Hereeim L2 ~
S I B B BOEARY DR I A R I
oy e Ce DT IR R
v S . x.dxC.. .Al..“ o ..vl...ﬂ — 14. . - Ohl.v»lm.. SN S 5 =k [ R f.*n._ - ..wulrln_.. — .w - umol JON Trlwi uv.lw
M ST WUITOT ST ST N £ N I S TS SO IO e b _n- et -,* U K O *
s _ [ . R : F

L.
L
i

S me e e cae e - a
—
o

IS B N 1

: . e | B n : . . . H
; I -m A RN B, — Ma AU TR SR S SOOI AUS ST SN MDA
: j A A P i ; Cooh i P
; B0 51 I A | ' *.ﬂ Db ' : P . ) :
: A YT SRR U SRR AR SO SN SRR SN SR - UL b e
S S 8 R U I R A ! ” s 2EA
3 ' s 1 £ { o . w “ . ’ . R
¥ Z. |u.n e ..m .M.s.l. . h ————t L ! .- . . . .- O A e . -
1 s P ) ' ) <! ! ! i :
: sy ey i L : ! ¥ : _ 1 R : \ i ®
! i ' Y-/ SR SO S S T S SO S S : i . v :
! w . T D 1LiE “ _ . ; ; ; ! _ : ; . . : ]
“ ~_ s "Ww m .\Ifaln. P | e ! H { l ' t-= - .
: ; . ! b T . .k ‘- . .. o - Uyt
! N e : LT : , . R 1 , ! tay
; t crte g ﬁ. Sl £ I~ o - T. T A R - m.c

| o




tlec-

Ai=:

ate 14 Dec.

\¢

Fage 38

™

i

e
b

o

0
M v

i )
A i © : i
i1 PO TSUL SN AU STRUNF VUV SOUPRNNE AURIESU SOURRINE IUFRRNE SN < : SOUC |
w : M . ‘ Yo R IERTE I B by
i : i !‘“. w ; o g
: J S VU SR, s RRa SRteted Sikchuinnt nth aneit Rt St Meotens siear Hling Mntinied IRSRSRENE S - !
NN IS DR WL R RIS .@mm
R . : . i % ial*
JR I S e L LT .“ill.m- .!.*.-l.l; ........... M...x. A 4 o

i
]
2
'

FIGURE

S
j—-.'“-r-"“—':"-““r—‘i*
A S d
'
!
i
2
6G -
.

S T R e P VY

4 '

i .

b 1

: . 1 H
PR - - cvmpe e b e imimeee | "v.. -y : - . “ '....
! ) : : H. . m : i 1
i L . i P R H S s q
_ R B - { .

UL S S S SUPRRY SN A . S OUIE VUYL P : S R RN IR S - -
¢ ; ' AR

. . i i [ i

- - . i 1 _ ' ;

H X M . - .
RS TR - S Tt PR : el

1

!

i
=5

1

i
{
I
:
|
1

- ..I.r badd

'
P
'

|
! :
b e v m =y

;

i

i

.

SR SOV SO
|
Ll

! s
3 . |

F SRS RS N NN AU SO
. : 1
1
i
v
t

e g

.
\

RGNS S U S L ST S

1
'
1

'
i
i
.

g

U RVUR SN, DR

g .

, |
: Lo
S S

NELE

AN

gl

-

D * Y

N

2A'N




. o . Y 1
o e s eaeete Lide, VL., L .

: . . ; :
| . . . ! .1 . ! s . . ;
, : : - R . . .
| ! | i . : ! [ oo o e L. " -2 D - ;
-t : : : } : i : ; : )
W ] _ i . i .- i : : .
¢ . . 1 ! . '
; | . ‘_ . -y - I RN S 4. - ‘. . . L. . U P - y Sl a
: o A \“ ; m . : : ! ; = : ! : . :
: H H . : . H : $ .. . .
! ' ’ H . n : . i . ! i H . H 3
| . i ] ! . : : : . - [ :
— . —r - .-y .- - ager sv a1 . . o rm eenw .m .- “. .. mf - o..m. wor g e Ge weo l.,A e e Bt H ; r
: ; : . : : . 1 ' . H : . :
| L/ A A A T A S L
i . | ; : _ ; ; : : : ; ; i ; SR SIS B PR FOI,
i | ‘ P T R Rt T AL L SR b i A .- . -q - O S \.v— PR PRI -:u R .m pous .u : = : !
; L AR B ; : 1, . ; § : : . ‘ : d . i 3
‘ 1 o . ‘- i s, . - : 1 . . 3 . : B
: oo H ﬁ ; i : ' ~ . . : : . i . ) u H 1
b e e O T T P e R el it L L I R j- -
, ; i ! ‘ i X : i ‘ t 1 { i : “ - : ;
. . i . B 1 H § ., . N . . . . H v - ! . . { : 1
w D R N L T 0 AT IO T N VAL AR TSt SN DO AOF
. —_— T L LI T IR ..wl. . 1..n e e g J.-..ul. . ‘.“ - RS -4 s - - P u| - w— '
: . d _ } b : ; N i i : S : : ot : :
! [ H . y ! ! . 4 H H . : H . . !
i .. P T P U S -m D T .m J SO S 4 Ll e e e e : - -
d : . H : ' : . : . : : . H
: ! VoL _ ' : . i Lo ¢ : . ; ; ; i
‘ E ; : . _ m | -1 i . : i i S .
: - : o pe e emn . - : e a H ..r- e o3 P i “ e .o hm.. . e
: . : _ ! i i ‘ : . . ! . '
. r LN H t : 1 . . - . ] M .
. i ! . . : e - -
. L e . .-* . . e . - Sal . . :
¥ 1 . L] .
' | . i : ; . i : ; . : : :
: ! e e e ! e . HE .o - {8t - .
;

w R A A SRt B
~. . l—l-.s.*. —iz—\-ﬁ - T)og ...MIQ-W i ﬁ "-c‘.—dF

——

e i B




. - A,

tyes,

Il

| YT R . . A R i N
: ¥ B . ! . A T ysaAyezg Y P “ _ A ~ "
7 .. M. - .”‘. ..f.w.n. . ml- - wllu R i Rl W.l. ..w.l!.. ..-l.w-..c . m... m.-l.l........:m .041~M.||: i A ....l-km.lv - - m » m. - .M..l.- ml : . !
W J.M&‘.w“.n: . el o1 - - TR R mmm.m”mm [ 18 B ¥ A2
B I o T I I I U B B B BRI I R P
RN = N B B N IR 1 T A B T R e B *b
1 e b url!.m..\-u....*\.:..l'lm..ll.—. PR .IJX.M T |||....¢l|.w~...lnl FUDAPN VLI STV DN S m.-w..la — ..l.l.n.lln!!u..l“. Ao
s R 1. “ “ " _.M i .- .. Lt < 1 R pllw \ ‘
> . i i v : m _ s n H . . _ ' . ; — . .
N = JUSTUU URIUVIU DUUIUNS SRR S (S JRISN ISUPURE USRS ISR S AR w....?... pe Al e -
= [T ‘.m;i_.nm 2 DR P B o
SRS AU TR TP N YOO SR NS M L] L] .
T . . |w!. Y— .II\M.X .:.m- BT SN oLl '.“I. H lrl-.l PR . . -.\Iiw. n..llm —— — g P : '
ot i ' u . Lo BRI R { M
i “ _ _ i Lo _:.,, I T T | A7 b : :
. ﬁl.u... _ - m. . ._ .l..........w.....” ..m. ." 1“. . ‘._ . - _....... |..m ...Y.? _nll.ln. .- @ C - — JRUTR SR 5 @lc.F ~ .
L. .. w. M ._\ el R ..q.nm?.......lf. - i..x....-. B .....l..u:.ul .m.l\d.\“ .“‘ .ﬂ ....li_“- .lmi..i.r “— _ — k! W
u__ RRRNEP SIS I N R i
- Rt .._I'J.... ‘u.lnwx..ml..wnlM e e PR L-i!..*\ M..‘..Ml.'.w". ||“. »..ll‘ - ..”..l. ‘m.- e | R..Jlr!‘l.
S e S S e N
T e I e M | \.\\ B B T L L it A N e
A T “ I T R T A I o U U T A b
R .“ l“In.I-MII ._..!.- ._ ‘e o » 4 [ ..._..I.IJ... i .ls_.x,.lw.WlL‘.ll O G -] .w... .I.M. |
i . S P ! i : . [ [ g i- ! ) Lo L W _. . .2 H
R U OO VNN DRI U S 3 I S IO S T i JURRSE RO SUNNRS SUDU SEEINE SULARTTR
U RS A BN S S R - T !
w o SR SO U SN RS TR SN U RO m _
“ SRR A Pt A A
- - .m. — e e I-»' - e - - .. “ PR ; 1o o o . : ¢
P ) : m SR I S b
H . 1 M “ .
1 o (L AT PRI TEE O = IE
) i i : : o
{ : ! : : 1
T U ATt E T B
w ! ! P |
e e : i |




- LASRIR e LR IR Sat. aduinne 4

3 '.'P: vt

-

S0 w—
~ -
e

13
1o

LM

o

L
G B0 &3-St

~

\ AD
Y

'y
- o

i

1
-

e
g -4
=
=
N
|

\
-r

IR km s as

-t
2
A
. 3

7

f%'.n::?

RS

o
©
L

'-‘L
'
:

]
‘i
{-
——

Fofoys o= o

B pepsion

1 . Lyl SLUTEL
N ur_. $ ﬂ.. W 8 = . o2 N
BB AL R P Pt
$ - T T n A p N R3O e N
1L Tq—.. 1ile LARHBUR 2 1 X i C YRR
A e i s AR
| b H 3 H J-l.lrl. 4+ bis lﬁﬂvﬁ ?uL.rt A L s |—vl_
His ] $ nh....Tv. L4 I.— Mw«.w.-ﬁéu_—w..wulky Ly
LD i AR {1 4 AL g RERL
.twr 14 m SHRNER M —“ wm.'—rm.r—um
SEENE Fhi 53 15555 F
& 4 LO HHA #; ~..“.w.~.+...
L us BN E % KRN [B R X0
! . - - 4} : 41
(1 LS It - N.m_l: —J._ 3
: » 1 T 5 0l LR st 35 EESEN .
it negtt e fappcasl:
. ] SERE £ " «wx..wJ.L.m.lEP. Lr hld
g L ity IAAARTG NI AE R =
1 ax 1 m HERSIE? A SRS N
| e i i
3 ] skruncr s ara il ettt HEHO N :
g n ; I . , Rtz L} L BRS 4 . L
1 ¥ 7 3 314 3 - -4 14-5 Wﬁ 3
£ " . X8 H e o: e 4 HQTJ ,
| T e e e T T D T
L L] - (17 E B
¥ o H - .
rxﬁx. “ - p- & f f .
3 SEARKN h NN
- Py - N E
i Ar ‘m Y SASHARES N
] 4 £y n L..a.bnrf RyEN u_q
wld rl..l,.i Lv‘
I A...T.A___...A.r...;LL
. ;M‘"Ll 1Er ;; . 4
[ 1 T U LT
-1 :vuv -4
3 B Ik -
- ....IL. IR AN &
1 * WJ ﬂu.ﬂ4~ B
T T T e DR T
,,r\,.‘..w LY T : “i.
5 . S MY i
Hx rl DAL B
EEpu :
T1T3 "
- Ld

\2.:52 am

Sevawthe - ~
voep et g W LN ROk ety D
‘A & TDD BIREY ¥ VSN .

C e S, e S T T T




Y Y T ]
HimRn s T T .
1340 b b b H lew 17
T 1] g
AR |~ .Ww. -_r » +|L_
.Av..lek ﬂlm.*ﬁ ..v. 3 m.A
qER NS DN g 3 I ” : w.m.v.m.‘
g R s
Al il ksl
TR R RERE 4 + : B R i
M FL T i} ] ] FRERN
V m.x.“ .nxmwr..u ‘M. s _1%.. Lmv it .Lv._nm . .”.qlw.w ..rw .
. ¥ b e i 95 P =
4 _I.T. 4 : m. .”-.. X E .u_ M\u .T ] 9 u-.Lw - “Ml ; H
e ..w.f‘.“.”m )_A; A IW_L. 83 . u r+v H *.._- .u. 'uA \ - Lo ld.lr __
[FRSRSIPIRRNFRAS S BLARS e Hanin Jrf 414 -1
Rt il 44 A— B fi 4 Tl . 1 m
i T ! 1 ) gkl |
Rl ks andeas AT |
Hi : 1 nid i ”
w; 3 ;] RERRR) a .,4 Mlm :
411 CRINSSRERSRBNARSR RS 4 -2
% i 1 : m\q_
LL4 Ead ..r - B -+

3

I

*

3
) |

"
n
—
+
il
Ly

it 3
0
X i L
" ag - S - + RS
4 3
4 L3 g 31 Y T ﬁ l:..-..Lr_ . SESERERE R R
AR H SUFRE S ..|1mrv .

"
re
+
>
Ay
L)
'
1
™Y
!
-
I
b B
T
ry
*
> ¥
?
i
L
2 oy
3=
T
i
I
i
2
>
i
d.

T B I e EEt T G s o DT X

" T > .=
g -} [ - y 1] v
|24+ L .J\...mﬁ.* 44 4-1-: 4% H 1 - - - ReZRETRS
+11 Aas b nnndAnnsch il Yibsi FOAAT
14144 $4AF L5 ., ) -4- 1 m Hy rg y Ivl. M.
4 - - dH 43 - -
o i iy Adannannannne AU As q lisititn IR 3
N B p | 1 -3 ] Lill fIR R
B . m ’ . .1?:.g AN 1 me 1 .L.Aﬁi.ﬂof‘ == -]
H s bl ehnlep LERCRERY RN 01k T RHY] AN
. " T ta
' - - v -~ N
i A =3: -
sPRILAR:-HEN 13- bl i SRR -
! 43 (83 Hrt e JL.A S -
L 4 S AR R A EANCI I OF .
4 - AIAZ K - a1 MA Vi o4 g
cRANISAQR . -3t 4 —}-
n“ o N M A “Eat .. p - .MHJ
1IAiE anie =D a s a2 »
5 h E P.HAM.._ULLP. S-SRI FRSRO
2380 : S M B S NI B
. R4 1 L) al - — b < e e ¥
fm...T RS Sy ot -4 ! - el el e b i
RRER LR B I AU W RN !.wn 24-F-1 S e i Ao
R -t Un! B T e e o R PR
SEIARSS. N El SN N S R WD U SN B
e} PN LB (R VAR SR PO S

—
<

- 3 M A
L T : PO S0 BLEE K )

N et S O : .
2~ L emtE T Geteay : [
c T , Ve R EFERA 4 STastow
. . e e ) ) P




“Daas 1954

von

e

Pata 18

]
]

+

1

i
-+

i

Y
31k
AT,

i)

s

.o

B3

Jeq

"-re

Srip

B ey T T ,
i i BRI .
'w.% .Mt w..x W . .
Al i 1 ik ik .
o .wI T .
MH. w... 15 Ze
i

bty AL

g

et

-

t

= s
pee

1t

<

p

st )

T
e

p i pai

Yoy oot o F 1=

¥,
3

-
r- i'v:-i*

-

vo| dteed ucd e

T s o

t

S e B

RS ot

—

4,.4.&.1 - ol

G SR

o o pom

l,.

g

\oritrut Wy o

g

-

.‘..f.':?' )
I T ST

ry”

HIY

a

g

1~

). X

>y

\ Ak

b

—

. &

Tt
18

'

Do Kl A0

4t

|
1
L1

Ligh
g

A

}

1
YT
Y-

1

g

2ed.

¥
SRR

jit
N

pNlsad.
.

Y

L

F e
<

s

5 L0
iy

o e R San)

i - -

R a4




. i rm LAIRER(ISRET R NRRAS AN D RERR w RIS NI HE QN“ - LN AT R N
an NS T v Mtr ol b b kitsiisiibns il s iRaduds LE LY JE JUR RS S N e~
B .w.,: ugst .t....ﬂml shbidfeanali/ing b i RN SRS B 1 i
H s 44 . Sisa ks - + 4i=4 {49t H 4 A 344+ : B ety L Il\.rlu.?m‘._ll. ey !
{phpbrriiid y $3GARRNE L TH “.M T RPN Gl (e A
RN \ «_Lv; 4 u...u \ . : £ i ek W : - — ] .
H 14 S Th1 adlecd-d 3 AR “ \r.‘n {4 .lgivl ‘lfv v {1 ARSI S S St Jiew U -—

N K Hllsg 34 ISR ) KR AR Ay PN £ NS IO~ A !
' ..m. i t W o h_q 35 - ST
r:.7u R BN bbb - B! rilidd —]
4 ssatdH \ L EEi ] b 1 i -
: m 4 s - .Jll u.w
PR
I
< "
'i
A
e
-
==

-4

RS : :
e e e
UG
——— T T
ula. B e et
~ 3 - R
£ Gy —m o ok e g T
4 Y R -

Lot def bl

¥

by

DA

AT R d owisy e




o

§

~bed
re

M\H i K L.! @t
J.. a4t} w“w
+ 4
Jw G447 Y

H 1 - ST
5 Mkl el
TH A T

44 : %L

&4

s
=2
1

J SR by it

¢

-~y 4

o Voo p

o U S g vl o

e N B

X

-+

V3 o 3 - rf
Ptk nliisias : 14:
At A A I
[ IE » I 33 RENRN
A e HrE
‘ 3¢

3
3
!

M.

T

fIRRIR LA K

\

i s

1

Iy
»

-t




Y f‘“ ce
¥ s ta >
1]

C N TIEL &K
i, B Oy

RFY 11
=) LezAnl
. <

g

e

- »u»«.b

Ty T

Ry
i

j e
v

~3ei

H

133
H

o oo
07 ek o Aot A
) - pre

i ey

A ) A IR
| LS —
):j?J_ N
I

b

L) b

-
N

S ¥ ! Se
R BN 1 ¢

-—————

[PRPRR A S Y




-~

4

A=atlbca3

(RN NN [ANE T | 4 £ REARNERD 1
B ERA um .m.ﬁ ';T« ik ) 1 it HTLEETR
S H w slafEassEs
AR T i g

1

T

i
4

o v— oy

e

——

1

=

o]
I
N

IR FTICIN s el

et
E Ee e

¥

|
3

calamse
’

S Teaad

KX

=

H

=
==
:

iy

sy
i B

I

}
[ i TR
: sl i Jjanus ok
|- m FHAT N Hisungunumuitssibis kAR RRRE SN
! T FEREND O m: TENEn uR
L b YRR "”,.T.f.m
: cael i e | [ L R
T 1 yuaN RN F T RER RETR P R -
g1 1 RARE [N e T A
m,T 554 1 JL i PRI 43 11 |
AR il it s i L g - - 3
AR + m T T ™ N .Ir E Jaza -
i : i HEANN L ahes P T E
H I m .h r. . 9ﬁ.r. M.. 1 ¥ 1T 11
T 11 RERCIGRER | iRE | 4A. 11 :
il Il §ekpn it fikis
AL L R HH T
m. "m"d._ .IU,‘ m w._ - 1 -
I L.. - 4 H H .«.. H_.“x.H‘ q
ol «..q@r 3 I [ 1. il w. 14.111 :
el e [ aab R RaE |t 11343 i T
5l R ranane 4 Mhf . T T e

e

yo ofas
¥

1 -4
3

o

A
iy

[ o el i ey
= Evimreryet eoparanyfemin

o
.

" 4

Ty

'y

o -

.

1 {15 EN L]+
il uglh wRRs |l e A e
b IpRRERgNE
H 4

-

A8

T
= ey

X

r

]
-

3

y -
%

~

ot

P e e §
5 ...mﬁ. RN S
' RN e IREERENE
. .Lvn Lk 1.‘_ HAS I
Mi3TE T { 110
[ ] 18 1
NCRE TNIC N -
.03 . . . [y n
e o . L
L, R AREASTIRg . L s T, D
3001 81 X s 3 AR BRSO TRE . , -
T Ten 43sE3g aut. RED SRR T R 2 0 N

<k

6

H

="

A

0

!

6

re




=
o oo
.

-3

e

T

ot

%

sttt e

!
{
t
+

A1)
i
!

-.W‘

L':..‘—n..‘_-

i),

i E i N :
iz it ! ;
T w ~ 4 {1 |
M Wi INUH L -+
Hi b } M.@.. Mg
i ) P 1
BT o 1]
yinh ;m ; i
tiith ! 3 14
m.i R u BEERAS N ]
iR | | HiHs ‘
L S
i 2 1 it ] 1t e -
{f 1 % } i iy

]

ST

o}

e
=

=
R R T

ot

L

$

0 00 W St ot Py Peie e

% . ..,. A I
1 gt 1y
T T .(L 9 .Ln-
. mq g 1o
e #
mw_h., . '
iy !
HHE Y i
irE

T

-




A 0, Lk i S o A B & R A b 4,8 4
M Y A pemen e

R

et

A
TETENTGK

Iy WY
Tt
.
¥
; i R
- g =3
9 1.
G e R I
:}\‘ie:«.‘»—--——. SR (o e 4 = ﬁ“{ .4.7.' Fves
[0 ¢ X -:w [ Mgy e S g )k SEXen b ][':.“‘.:-T-fp- sauge
",;’LQ v - a o tvels R St IS
19 N
FS ) 1IBE PR
‘-'LL.‘ 2
. R
v{,, e
4 RE

(]

1
2.

7
|

§

/’V’E'
e

¥

¥;

T st

™

B

>

St

P{

5

N3

147 \—‘:

.
ERXS

Y

N

fs




s e Tt

:“:\.4.:;\. "l o
e :iz“ Bived
ST BTOh
b

1]

ape]

RSP o
- men

b

rel

14

[N

b oo At s

B e et

Py

1




E
+
tye

i35

St

RS xu
roo. 3

&% & 'ro0

s

yrye——
o= rvadsgy

by Sy it

KGR

]

) ey

M

o

RLaERIAN
h ,ru Singisd sl

if R iR Y,
ﬂ&rw e E e x
snmi R :

ttrealabilds ; a

,_.,,1r TG H ..m il

A | ..
.. | : | h 3 L

o U TR

gl
W ::;r__.J H _,__i. i
FLHHE AR r :
:‘TWI ‘Mu-n. .%W# .m.nm-.

R ine 1N Cl.rm_._ _...l_vr
BEIREI I 5 n 1
S : =3
R .M .Lu : vm._.# : D.
bl I « 7

: o :
7 tHLt | .
- Al .
- r : 1
1y ﬁ n :
A..ﬂ. r. . - 5
i 1 1 3 » o ‘
. " RGN
Sl i 3
1l H 13 ga |
gh] e wu .
AT T
._ L.V‘A.ﬂ H 1....A“( ur
el st
e
+ AIFEREE | K
E<ip ;
IR H
fetalds
1 L)
{14
5
=7
iHAT
HER
i

500 L

TMACH NUMBER M
o 1




s r.e ey

T
3

Too

it

o
e

o

S R NS

v
:
i e

b
1~
T

ek

t

o e
i

v

A5

b

ars fo protem

B - E
° mr..ﬁ. iR B —.{
? it X N
. wm I THEENER
1. P S SORTE RN L
Foll: 1t Sl REar
(pe  Fawecymay go¢ e pas. pa

b
b2 o]

1
ol
(w1

] e
3 '

5

7

(iolulels vipus

'L'i'

7._“ ..n . My SRR
TiiE Wigge s oy (11 R fid ol ol
T T BRSNS
Iithys ﬁ i gl o Lf! RS E R
il S R i o
1 g _ G20 D O R
it [T HE

| N————

1

et

yEOMD

z

HeR T RE) & 53 A
1%...: by L. “xw. ....w.
AT J3LEY IR 23 b
el HE Ee
ARSI RS Hi
; 3
L o) - e h.
Rl AL
S T B Fe N
: i
HE)IesT 1 31 “..
1M Fi 1HadH
et ¥t X 2
Haiiinds b
T < z 1
= s
Jrn i s mysp
it pehhs et ]
A5 1iE
HH1 e 1410t
=t h <Gl
& T Wy
211
;u\km WA ]
i 3 1
it ot
54 Lim b
142 Y
+
oy A
1
I

Y. X

..
e ]

MIACH NUMBER, M,




N AT EeE
RS IS g4
] Tromels o

Rl

¥ Gy

[SEXRTE I S

reufrzi, e
ihehiy 3

wp

i

r‘ur . Mths.-aoy

.‘Eﬁr

4 tgy‘d,

.y

3}‘."15‘.7 nﬂvm =5 A',.

e

wﬁlfm

,c-,qms,“,ﬁ_ i :{?

"7"’"‘"‘"“? l"ﬂ‘.\.'\r

TR

.
s

o ’r";"‘}n{:.-,
PERS

e

£

=X

HE R

—E

E

proniing Sk

he S
L I

elaniy

337 313

-

=, M,

S

n‘i‘i
YHon

LSIEE
efirl

4}..;..
£y

MACH NUMBE




Rwaprt o,

.~T'
s

[ o o b -

PHERE S

SHRYE

hi

A

g

s ad

NEIEH

.
i

v

| TR SR S £ - ‘, = 1 q
' L i > !" A.' L r

[

T

‘-'A- . :! 2
; i" A

MACH NUMBER, M,




.

L

i R

3
3

-y
[N
.

v

wdes ale'de

——

-WERTHE
)

£ s TREAE

B
'
11

~-

i
o ..--

b

- SEME

e i T e
9 i
_i 1 o
ke
Lo B
g
e
i1 2
e m
nurTy :
_n.mm B

. e mipmega -

2

laig

D e

81

1 3

v

MG

Y

el

a3

»

i st AL s AT e



PEACE: VEL
"T-y"U
- r. f 7

e sy

If

cede we

g i Aoy 7

RN g 3




—y

Poad
e

et

)

Adurt D LOEYS

ALANICY BBERS 12

| Azaces Aiasd R

DR X3

AXL

+

a3

=¥

2P :

»;'/:

B

T e

42—
Wi

Ao

LN XA




Y Toun

~®

R B
A .
Y]
-
T <
T, : .. B ~
.nh 3 ; o ,U
RN Y ql A AU L9
3 i - S
T ag =8
e 1 e Ricy sl
..M . n-m e e £
N2l ~ N
i - P “w: &<
N S ~ o
S i KR WAN IR
< A N

Sk

YL LMIRE,

alaas

4

A I ot I
N

abE

4

% ST cordl (23]

- 4
e

AT L

5

[§% vy iy

:n‘z}:

brirhe

ZE\

EW;.
A el

L

r

I

T

AT E
SRy

e

A

~
2

A

”~

4

IS INTK

Lo W




&
8,
B

P

g e i s T A T e T T e Ty

o

03

1 Wk

era

[
ke W : e
MOA 1 F=- H o
18 A4l X L
¥ Lo I ErEy = ik ]
- IR R i reat
4 ol | 2 J Tt
o, Grit eg1 »w_.h—. 53 ﬁ...'ml "
R g o e i
g5 ey .*.Tm . [ 3 4
" : T EERRD T o
SRR 3 FEREY CRE AT orgis Sk
M& B Ry SO0 g
5 I EARE 13Ty
e thrd : H
§: Lol L
£

iy

T3

vy

1y

TR

a8

1

Y

i

L

M,

.\.- B 3
Y i - .
; .“: i i ch
o [ +H
=i e il . Q
. J! +H- = ety 3 R <
1 TSR] - S By 173> D SR w
EE e=th 4 >TE O SRR B SY i 232
g S Ll B b SplEdiagh R Sl S
: B - Fiy —H Tz AR P e IR LI TR RR T <~
g =1 =) 11144yt 5 ﬁ.thMA YAHM.\‘U.I. ..w!.m.xrtxq.n.: et il isifacpb oo itS g 1
1 Katnt= - =i 1 s e i IR RRTER IR RETS FiFieiT T ooy
i Tt B 40 SRE3 T L BSE kRS
¥ HoEs SRt AR Sers Fhah £y SR 502 s i B bt G
P Pyt | «M“. 4 m 'l,... a= ez .:1..4:@ (pim 1 Hulinr = pra
3 T P R RGL LIS T T 34 Yovike F 2= ?ﬁwr HIo TS S
Hizy5 j8 bl seigthet 73 03 auibpw o opuiol oy 5 Bei PRal b 3 ~
I A i bt et i1 il IS5 anel e e pone T .
= 1T ¥ 4 i p ——4— N u..”.z : PRES pu .
2 §5Ees py o i i BT X b it S EUTE b s }
I%} [~ s iy Eduii. s B ST i +ej o 41y
i H...u -4 i = 3 e : - e Y ,
S Em s i e ce AT I y 13 EE A B U R
53 F)s Eoshch ity s 3563 S E RIELLLY 4 5 oEn IR R
£h - SEIEECERH AR ' It hidid s o
! H i i L Y, ot T SRS ELTIE RS P
H SBEt e %) UE g RS RO Sk
T WL ETI R 1G W S ~ R Ry R Rt
1] it eI RET _...H.yuﬂm ; e 5y i b eu Rl v o i M B
it Tl 3 i [ e
il StasNEREN A M 1 SaTitl -_
1 it Sl U idotg apsfih e p e e pere |
TH}- L ST g i i itEie it K ivruat S A RN
! 1k 4 i IR RS - LIty PERRILEE IR N )
H s i RESCIES ; il bt RES R R
._,,. ..+ [ Bt B ~ ,.“.L.J.lﬂh...;r(,rw
T L _.|UmL..~, = AR AR o
g b : N R R
JHI E B ci-a r.L =
d i . REIASE!
! fwr ,wrw.’r(.f_»nr K
'

A\\.“.\ \

[

Aol A

Vo CoTH




B AL TE T g

—_

vy e oy

b
!
-
u\l
o Ed. Caﬁf_mw;m- _i

i i
B e s b
t

 blave D

zm‘f-
Ay

e 1'__ ateee 2

{ o
—
t

2

' N
ROt T

1
A
!

[SEC I SETaN

¥

bl

et 6.52'.3; ‘nk

N

APACA.
RRA '

o

H
! . .
B aras TR

]
'
1
. 1
R v.%.. .
: i
R
JEU N PO S
s 0O
1 i ;
i | ;
. il H
L T TR BN S
~ )
s !
: . D
: .
: :
. 3
, .
i
i
: 1
;
! ~ .
i i i
——— om—— . - -

au...mntz e i I
T Secefcien -
LY . .

FYV SO
3
N o

. M . L]

P R s o

H . [
. L R
e ot = T IR
i H . m X i m :
T 1 G

!
L. \ =
[} .
e e |

et

: i
ot R - -
!
-1 -
1
- L do.

ves aen .wt -

P S

._.;ﬂ .

sw s wol mtso imim e s e

—— iartem e =

H

l

i

H

i

-

!

R

SO SO AN SUUURE S
Lob e ! i !
L AT - - !
[ RPN, SUIUERN USRS SN
o N : i i
- - : i | SR SR X N
i H ' . : ' L
e s - lm. creg -
' H H R H .
: 1 H . 1
S, W . o A
. : . . ! .
. ! 1 : :
- ..-L.i--.m. SN DS F R T
P M, .
gApNE =W YAT \.3 T DWT . ;
t H *
[ Ul U SO P S
1

t

H R

1

! H
I3TS

EEE AT T ronemn oo b mnm.

AT et
’.‘.‘." e s e

- .. ﬂi
I
foepe
|- v
LU S
i v
e e et

s i s s




A0 S

"L -

eed =2

Al
-
v,

——

e -'.:-l-..

T

Roradl

oo
N
i

.
v
'
1
2

ot
e o e
i

[PSAPS SO

“Ldg ek

b} d

IR REITS LR Sy

!
i

e e e

e
;
1l

I ..
u-v‘f o
i

{
|
L

R S |
1

PPN [P
:
‘

{

,ur-ﬂ;“;hw.u--uz.|4-:

I

I
m
_

TR, RO AN M S
.2 : “ E.Emb.t,mt .*...r,._..'..w_..n.lnto.w.: .n.r..? .Lhwr I,i...e.. .
.L-.Aln.y..h.r . T K - . i

-




4l
|

Jod... i

R4 SUUR R VR

e

| Fheiied 3

e

e

con T (e P e S

_+_

|
et

AALBES o

l
Wt
[

tes

7

R

| jf

&)

-

f

i . . .
RSO PRI QU S O

!
PR
1
H

-

{

! i

. + 3 Lt '
DU FOUNS.SUNDN SUWRIIUN S RES )
T .

TOV RIS SISO U

. B... [ -

St PO




i

s

.. -

b gt e

A .mi‘w;;

-

S

4 -—tn.
1

'l—--;

oe
1

-
=~

- ol besm) ae

:|

e

1
v,

Y

L3

4.

e

2e A

CO3)

PERN

o e m—g

L)

CEae

W7 BRI DY

4 aeas
'

]
- =L
B ]
1

tr- as

S

G-t

i
1 i

e

'

. ’ .
- e e e et

R
1
H

.
-
.

e e it oo bn o

S S SO SPNP e b JRULUOR SO A
: “ f H u ; i [ ' oo
S .w - ey - L
[ i . ; [ oy m .

'nA..l. |||T.. ...ln.;p+ - _— .“T..... R Ir,'.t!Ju-n.ll.«.-.lmlu‘;i cem -

T . . i N

SRS BT - I P - - o A
R T B SO ISR TR R IV

o : v Cod Lo
U A g U S T
N I R e
JRR SNSRI - e
RS R e ! :
P S - w .- i ~ . “ .- -
- ...l(.m A..l:wx -l lln.|||w¢||ml- PP .“.
Coon b b T T
P e _ .“.n iode. el _ .“ - . .
: e e
1 N B . ! [ o R .
OD T ANLNTIDIFZ IO DT i :
IJ.-.M\.-..-..W. — ml.!-L.l... R e TR S

y

..

. amrem

R

o

R et o R

. -
—
—

i
i
'

- pnd

oot

B )

e

Ll

-




wda ‘y‘_« M S b i St N ey e i e et S b s

g

'

iy el

¥

S

!
.r.

A..Gb

A=

Lleuts

Lolpka

eed

shenepm codee

T I e
i

"
@

t iy

1t IR s 3 1 0 A TN

LA g e

o




— . . u— ...

e
. 1
- _m :
w.nl e
G-
O B
SR
x.l..-TN..
-
4,

s
H
i
!
'

..
.
+ A
e 0 e e v = g e e e e
AR St R S
. |
© o
- ’, -
S

T
b

ELCicnt i

£
-5 CONE HALE LA

v
]
1

rpesm e

4G . LaE

|
!
t
i

s

e

diesvee o splaert ceghoreehiadt T BRI C YIS
e e o

1

e S
TN
' . es
.
]

s e o el wde e T

v

1 A

“

A f -

Ee A e b (e @b S o 08 i v ¢

..d|4||.l.m5. -
t

!

|
\
fories mecfem e oL

i
fee g et .”.......:&. i o

i 1 -

. no!!nll.l..l.....ul .-

. - — ,Iz.ﬂ-l.vnvlL\(o. o lrer e o

§ .
i

. en e e ]

. i
2.

S * c o " ~ / . _
L . - B L LI — TR R Py . o wmas = frmm me e e v - memans o e -
. ...|%‘ —— 3 n . T N 1 M ‘ “: ? i H N H
SN} S Y. . m i _, o w AU U o R .
I : H : . : H H .
SN AT WU TN NI WA SRR SO U SO S EOUSAE U P ISR SN SRS
Cowtroer PN ey ! Pl i j i -v A
..... SN ISR PR S, N RSOSSN BT S B SRS ST S, BT NI
. : ; 1 i i N P oy ! :
. . 4 1. . N R i v Ll .- - :
L !-_ ISR SIS SOV S S S —— e o]
: ! ! : { : R
i A ; _ © e : i
; ! i ! o) w :
el ket T ERPEN SRTRPR =y
o : ' L [ . . !
.“ i ! i | X\ o
L] 4 H : (PO h
- - ..l..\!.m|...n..§.l~.f = /,/, : Y
R R R A RN 2 YL | < T R
. P : HRaiAR S N
.. R - .nt -l,_h. [ w\. S "4. O S O | './ r«ﬁ/ .m
; Ao . : N\
: i u._, m mm H /.»/,/VPM L
N N SO NN




.

|

Sl Fo

-};.-‘im' .

L1850

]

B
e v m—

st der 2o

i
'

. ..;i.: P pOWeY

<
NIk
A

24Y,

£,

,_r._.ih-

—~ )
A
\/f
1

vy

PUDEP

N

| SRS S

Lo 1
!

RS E
() :

- .

1 .
—

B ]

M . v
RESEES RS
. e
T

. Y

SRS SR N




” 5 _J.Jevvﬁl,w* -y SR
i e ! : ! i cot
ok it Baaeran i =+ I N Saah i T S
| i Ao A . .. . S S . 3 . _ ,
| _ t.“ m A P et .- .l—.-. PR S .. / m!\n..r-...l...:ll.r..:“. 3
: at e 4 gt i3, ».LN. A m....iur.. PRI A S ¢
| : b e e e e . o .m.l:.i. R ,. . [ S /.« T S IR . :
, B _ i T S R -t p
W i - e .- A ‘w...._:_ . i : X\ ' . :
| ’ i . b 4 IR i A\ ! it ,
| . - . e oo o Err ‘ L....T SUPE SUSPTRO TRRS SO ».VM// K oy I TP
, o e : R L T ur ol i ; P J/./ ; : ! : .
: G O s man ik MECEE St .lx..nl.T...:..:.r!. R s mamated ne i
: T u.mm T U R u;q. R T S “/,, b m :
| KUK K I IR F N0 T TN AL TN OU: WS SO0 N0 TN SO SR SO i\ WS SR “
: 8 IsVuu«Injlll, B s ity { B il .!om.rl!.Ll..l. e bl lﬂl.ln.l. P l.-.,u B T /” JUUUR-STL PO P VPN |
; u ¥, u\ : P ] i A O { . P i ! ! : : ! : 3 T .
' a4 - - - 0".. . . FER _ PR w | <. B ee . ~. -y ... . m -y ﬁf - -
! B e Moy R T i ! 30 .t ! , i 1 ! : \ ! !
s JM: 1xlm ..... . \ i ——— ..~.|...I| . ||ﬂcl|“|!|. - ———— mro...“.l._ - . .l-n..ll“..lm!..m. PR " PR I umll . .- . g - m. - y/ .u l..|.«ml b i~
i I D I N R DU R DU | i T Lo ! : ! ! B\ A SRR S :
! el |3 4. % ! R ! . b, i i : ; ; | :
. ! P ’ ; Pk , : : : :
i i R N Rt TR L S Jt.. S St bt mlo Semqeene mepemmem— pe opmene mie —efe meee *. - _t e e e m - FRSS o -
H R R % G ”w T I ! AN _ T
N I iyl . W ! . “ : i H i _ ; ; : ! |
R l'ﬂ..-m .N ,X«u. . - . . : —e Ao .M... sree - “ 1“ R A n. PR U
; . cm ,Al. .luh.. 1 ..—A-...l m. _ w . _ e e it e Bem .w.||.y . v va
R -« O R : o) i
; i : SR S U AN SR U P S o
l.‘..m:.,l}iun--.\_t. i e " . _. i h 1 _ “ :
N \ _. ; : : f ! !
I B ! o b PR SR e
j M : m w : : . ; _ ; . , M .
. . ” N......“. i H “ . H . H M ! i - B : : :
: I SO MRS SO SIS EpS ST S ?-.» I T D UL S SO . e .
_ ; ' : ; R ! ! i i ; : i E :
K N A DU SO TR T S
4 . ; } + “ : : H H ) B N 1
. ! ! . e $ } H R H ; ' : : }
: T s SRR IR S R SUE U S AR : :
R g .1m-. - g e e B R T iy e e e mien .- - . -- -
: v i ! ; | ) ! | ; : . : ‘ , 4
_ S TR A Py R : _“
: R LA w eebim RS I USSR .l-m.-::L.. S S U SO NS e L - -
R R R S | A e :
R G SO N N T R . |
R S U S S B SO DECUN SO WU B SRS PR I S - e
; | i : . i k ! . . : . ! i
A T I T T R S T A UE T L .
; { ] ] ; i ; : w ! : E . i :
‘ RS SR S ~ - S DO T I U B iR N - : “
m m 4 : s i : i * : H . w . :
’ H i i : : . [N [ © : : L , -
I S A Lo SO AT SN N R o
1 ORI T T Ty : ¥ r i 1 : : i o :
; i i ] ' 3 i 0 : w ¥ \ q :
| Ml¢ CONoa A m\w. SFHDD .uwr. ﬁw = i ki o mu ' m . g ; 4 3] ; -l : . : |

B i TR )

Rt R A ety i A A A




b

: Lo N G T A 00 A I, 14
; . cLio 1 M - ! - -
; . .xw....“-!. spe el e ef il R =
. . o i IR P A e
m e e e
i o ;. ! o 3 o
) M .m;.~ - N N - “ N . i ; G N
: [ | 1t 24
i -———— - p— ~l|l-|L'.Al|oA|IJ|J4..
! R , 1 [ TS O]
. JUNCHE BN g §e e m .v.m B R
IR i ; : 18
_ S 0 N DR WO & ¥
] H . 1
” .y G- .... e .;m.c - - -~ .m! 4. m
m S R 0 R W
e - O _M ; i I T |
R i : ) W
e 2o i e — e
-t + - .||.w —
t M . 4o m._..“:.. ,u_ i
S Rl P
H H H 1 . i
A It SR B
I g e |
. e
lllllllll e b
I
| I IO
{ e
. o
] 1 o
Y TS
9 T N
B Lo Vo
- ; A RS | SR
I} N
.. ! ~ ~%—
! A -1 Ca
; ; S
i ' H
.w H i -
_ n B )
. ' [ DEPUR SN W
: 5 AR R ae A H ~ 1
i t H ! H
A U Y ANROCIIOR L OOt SOOI SRS SR S U A U N SO) RO L HEC B
H . ' L hz . ! - S A i .
. ! A b ’ o y ¢ ] T
._ 0000 S 0 0 s W et Tk M e
. e N (L0 e it st R S M S TTIR
LA 5. {- Lo ....-nm . [ . Lt -
: H R i ,
! : e . e




Fie
2
*
2
i
1

feeebi i

i
e

d

|

1
et
'

i

=l YL
N

E IREITaIot P
e

L SR
[y

b
-

i DiE
HE
1

E

IR

......

Y N B

=4

”u

W

!

g
Lo .
.;_" R

¥

by
N4

|
|

r _ ; L4 -; b, L ._ . I O ﬁ
N. .r.i ! s .wlmnl -..... .w- -“. !
LY .E.lu. e L. @ i
Y B A R I (S R e R I
e T L
JL o . SR SO G T, M [T ” ..o
WIS TN e 1
R Y] I R o i
A i SR8

N

et B :'.7:[::—

L Axsai \For
B )
g

R

2
oF A

'
i

fo

-4

xipL FoRcE. CocrFIC/ENT

A
CaNETS

:r"
]
=

|

» ?fTTT@X
aE

RN

..‘..._AL__IL_, N )
i
;
1

T
I

L_i di

m. B *

AT N W

5 &%mm«wm, ..%ﬁcmtﬁs rw 73 %mg q..w\xw\ ..&hz

- e

~




i

i

FiB

R 5

a}if/-z;;“ -

S SO RS

i
'—i”—

b o
po

i
i
KRN I
ol
s Drk ek

!
|

-
v

0

-

5

ch

1
{
1
¥
-

PRSI NS o

:

| :
e RPN SIS JUDON FOURN SO DU DU PRt PRSI SRR DU SRS SR

i H
+ T T
)
: 1 .

et bt - i T
: i

T et P Rt ot

SN R




). A R

_f'

PYTRS 3

(

T

OFFEICIEN.

Lo
Conles

T

CONE A?ASEREA = K f;

¢

i
b .

GREES.

.

DEG

EICIENT

T

. i

RCE CbE;F
Ve,
7:

RTEXANCLE

rTACK (RADIA

[
t.

L Forer (G

oL
!

l

e

OALE_..S‘ M
NGLE. oF H;

T

| wam.
[~

= Nosisal

Ty g pueasy ::':.?; fi'}:ﬁ i
sl N




At L L s e e ey S et mm 5 o 2 S e A ——— S

R e TR,

i B

A A P T e R A A

Ml

N 1A

or Ews

I39K]

-

- AREA

L REFER




e e o B2 TON e s S ae it o

i

4

=

ECREES EEG Y

i

)l

"

"."“(';D

"1 MAck.

.
AD/#
i .

e 2Pis Y

i

- —

VERrEs Angi.

‘]

. .TAC“:K

242 COEFRICIER 7 (CEnlE BASE R
28]
1

1SN :

..... M L :

@ .W..,“.“.. “.M 1

| RENE ’

m Zile b
SHE S

T Az

,.!’f‘\..w_,u,ﬂ.;-fmu.,,_ - el




———e gt

t

vs M
3
.

KX

e e ——— - W

ACe /a}

N

GURE|

HIS
IR BRI

£

[Or

DL PO

P

e

R,

emied e e b

e
1

l.'. :
!

[rgnese on

[T DRSSP

i
i
. RTINS B B
S P SN, 0% SR
ey A

Rae=gEpt o=




180

160
SiGURE 3

'Page 65

Roport No. A-Atlase1C3

!

20

100

......




103

Page. &7
Report NRo. A-Atlag.

"
)

oy T

>

3y

e

K

2

)

FIGUkE 3.1

PRI

P




- yue

FIGURE 3.16

Page g8
Rapert Bo. A-Atlac-103

S Y T A s L S5 A8 4 1 e T T

mep e en e o

LA L YOAES

I

L

i




. oo BT S T o T i e S o S S
e £

ﬂﬁ & g >

¥ v

bE¢ ) F ¥ At o ot

: - . 2 2 H 1 it oL . .| a7

o DI 13003 5 [t

y
ey
X

xSy dend 14 4 ik R 18 . : E

M .,....a.mw..l...:.mu, L o T ‘mmm O =3 . “U

»f. } Y 46 harid It ..«.‘ " . r H 1. -wﬁl.mcu - - -4 ' P

mw ~ fox . -2 : b
m..- : o poe o, - P 5_

m. e -U_L-., SERE Q \i
» _ Vo e ~J

w ; “4 : ] ~ Q }
B +— . - . —— 0

= ,. : 'm,bl .u i) E

: VA i I TE ° ﬁun”

il o T e ——FH - > -

! AL I T i ., _

- /45 5 TN OV~ 5 0 O N - 1

¥ g Y ¥

N ReE - ; " & ] :

M S — 3R e - U LN

. . “i i N -3 EYE KR L1] . i +
: w mu T RAN _am .“mmmn. , ~ “ :
: : . d P B D . :
¥ T TR BT
‘. o T . 5 ) A

SR NRBE HER

5 Tl o [ B B

. i ol ° r #Uv um.u.. kK A

. PR B i o DO N ¢ I

~ . —— T

| : 1 N1 5?@ m

T e e TR

| | e o%

O A . e 1

i b m Q- S~ e 51"

: DU T SN S I I 9 - 2 : - NI

oo Lo § S RPN IV

NI EER NI

: B RS Wy R R N R
.“” il . A B AR M ‘ amlmr R )
! T P P 3 O T et i e O _ni- :
2 3 N WE A DR A O TORE I TR o o) U i et O B P : * oy 3 - m _ .m - \n

N

00003
ocwo?
KQ;::oa}

Ry

T LTI, N W e At




_ 'ﬁspmr!‘lg %Athu-lm

1954

Dato 15 Do,
C-¢ £pvshke

8 91

6

F?quee 4.1

LY Al
SRR A RE1
FDUAY S e
.N..- .
5 - 1
.. o M
- O
iiidn ™~
nI-.4
N -

7 &

Q

.,

10°

YT LGRS

5 NUMBER, Re

SRR ¥




At

£1Y')

133

O3 MIBRZT A 11 1LULL
v nil dd

TSN s e,

T T A A v e S e ot e s e 3 e

———

Paze 70

a3
No.

A-Atlas-103
28 Pel105

AN 3 et e, Pty U3 b 1S £ 4 ey b a2 Sy o S %oy

-

=954

oI g

[T




T e e

5 4

bt

; EEEETEaY

11

sacfod |4

USSRy
Mg 3T

B

S E e
""vﬂrf‘t“r‘r

T e ety

e T
PO e tuy s iyt
e i aguns bt i

|3

IS 3

g2

P
Ty
B s i
Wbt mitel
Ly e i
b miony o ot et

PO z
e mror ey
B e o

P vt ot g e

1
L
rE

—...1
I
+
< L L
o
i
. Seild

1
+

i}

gt

¥

!

Y

P SR

i
N
e

— -1

Ry R e

14

T
1o
tee

o

>r
il
1.

L

f
vo

b 4

H

3

th

e

-7 9

IS
i}

- -
N3 2z Iy

K|

eiefd

eafalioges

“evberid
-....4{.;

s el

-

-} wetetmmtn oo
fm] Aeet i e e o o
beo ' v 4 e e emms
dapate goe o
.‘x-'..‘r Sl
b b eyes gt

3

.
sRets

[
1

A

Ly

petbar i
ol

PR Eptea sxve
R=

e

ey

B

=




e m

v
=i
1,
B4
Y o ot T
1% F089 0 e foanl sl T
e 34 e T (WY § PLEY ES -
oo el D1 LB #S B &S 8 s -
B S I MO ERIEE Frai &
i Rmea aEnges Egri i) o
e — B
3TN r T . .
e Lol ) v 34 - e 3. ‘e .
Ty + \
3 frpss b B o ottt . i
oot ) I R ~/!
P evatns) mwm) tirvit sy T STRIe & ok ot
ﬂ.’.' 4) Yy 1 "e " ——t .
- .:a..-E.l, "4 681
Y VY pupe
fesgin 1
I.'.;," '
'.""d* 4
3 g b0l
4 ~piss
Sreiote 100 Ti 4T
v dend ba S ak 04
e ——
thyter:
I
2 .
o .
#

aeed | D - 4
o e s
Sfivatiedt wmbyr g SEARY pa g
e y b I - >
Ldj F . opaea By h%
s o T
8 Bypou e o | hrevars o e ‘:F'#:.L"
I } ‘j’
. — -+ -7 '1,;
e a sl
‘.u._i#— IS
rrtey] 3 = 13
s Ex T
SRREH : =
g - =
. e B S

b R

; :
EARNGE Py
(T
e e anpaa e IR "ypary e A
REIUE O & StRcs fadd fasi Tl B N
e ey |2 Tidag g ORI kas N s
vn e [P — gt foyw o {.\.. e :
: k Wl g h 1S3 0 b
o ~ Tt - ! .
i’ o Seudraed] SNt .
-~ ‘
.
]

il
1

i

[
ot
3.

Iy oy 2%s

i

{—ld.

.

L

s

bosie

kv e e
T T e

e+ mens e g s Bt B Bt P




N
=

siilime L g R

Page 72
Report No. A-Atlac-103

s - vt g g4 b = o we s & e o

At s

ey

I):

{id 2428

TN R N 1 A e e e by v Lt e g s e s e o

50 U, SRS -

b
PRV SUOREII . S

IR B
o s sttt

Tr
o

AR

FITCESRTIRT ) Umm g LI SUCesia a3 W) plTait P

~m e,
Gt e TS SN e
A T L TR ey

e N o e e e s gt s e P T SR TR Y SR TR T 5
e A T P TS Lo i Sl st PRI CUR AEIE PR N PR IR PR S S ER Ky e




o

Y
@ ML
8 RNy
M w w~¢4m
Pk i 1, 3
ke RN
A Jogme mlE ORE
o 55 SR SO B |
o IR
. B T
- A T R
: W. b beptod
: RN i
: R At
& g - 3 H
i
i, N H
... .

S R

T e,

1»}5.‘

Nl
AW

it by

Y ninial

BEEL e

s




pETAEY

195

< adenasbinl.

TN N PR P

‘ g

£

Dats 15 baa,

Page 94

Report Ho. A-Atlas-163

LIRS,

"'E'

it Bt o)

14
LI

|8

3
it
Braste st
At
e

e

e B

(280

Pty
=

[

N
23

Lide

fas

s

Je
i

;_vf ?

By

&

3
)

T

|

{:=:

Gatnl.

m.....
T
it

euf 1

B e

L E2-2 S B T.
) FUENRRICU LRt U e YI0haleg a1 D ters

, FE IR L] MLLAREY S AR T —7

e g W IR P

re

e oo

LT ey
A RN
ASREZRS e»mw,m-

RN e




R R IR ¢

s W

Pege T8

] R E et et PR P SRS
1 ' B ENTTHE
i’ S FiE EiR s e T e

:ZA 5 . . L Lt I::‘b e

=

3|

¢
3

ST TN
4y +
3

2

i

yu

=3
.

i

el
S
]
T

B P
P

£

,
k
L s

~
1 é

3
ik
.

T

\{i]

N

4

ey
tfrizi

1 hNodia § ]
. <R 18
b e Y
oy by s papay
TR
h i

iE]

—y
%2

ot 3nsadtes

3

vamy wag
o
b yalan

T T T
T e
.. N !




TV SRR R W e = b g e de ' e wl,
w07 E B S v
. . S

i

‘\*j:

fur
s 2t
o - . T I
1 . o o S
o L 000 WA 1)
v . = Y
- - T il
: - .
E AN R N W : ;
. : Tt wt
3. - iy 1 .
1 k4 3
+ - . y e
dolnlop b, R RN 1 [ |
2 TR 43 AVR K USRREENNRNVE N
] gt del g ! . N
. iNA R IR |
N X Iy N R 40 l ’ -
Ve # g Nl s Y oy oy B
T s 3
==
= =
X 3 :
s =
X 1 = T i
b it
’; T N * - T
3 ol g Y ' el L A
—— 4 )
- o Y . 3 Y
b 4 e . 'y
v A i e
rw i N * r.
" I ¢ 1Y
pr o 4 N ICE ren 2 WY
pr gt L - it
A <= 1
oS S =¥
L +—~ - : “: ool
e
pugng od "3 0 Gukdl Tt il B s . 3 M
bty Fat les < T v s w
v 8 o, ot ;4 ).
- i.z..t..u T e e TS S el
3 4 gt = -"'-t’r-' 3T X )
<y »a A e T - r Y -
A g PU R D 1N S Y b % .
i : v - oy ) B B aRA. - =3 {0 g &
TRy P 2 5 - "n el : A
N ) P i o~ i : 2 (Y 0 i By
o Y Py i v M Y A 0 § N
e - by
H g - . ?;
i WS
g‘?v
Aelarl )
ISILE -
o1
g [
1% &
AX b

cwa

L

.
.

e Ry
| Y b

R v
A el ek ~
Ty e it Al e .
NS SRS D S Tl Sowan iy T . .
N | Nt 9 ol Uy MY s iy .
[ N -
: i 1A-r$-rn-i"4 ] )
e o & R
LI IR s;- Gra-p g :
ﬂ or® da o Bl v oo -
P NP
PR ( TR RV U NN
SR S oo v
Pruvd L
vl 46
" : v
N P Vi
4 A
L4 <4 .




54

L o
b .
‘ AR YT s -
m m nw = ot B Do, i R
f pt . - ~=— _. . . :
i g8 o iy IR
: - ol - Yt Lo A
F e . L R NS A
§ - N
.. N - n/m !
2 L1 W
I ~1-{e—|o - -
-t .. t. . N i
i S : b
: e o EETRRE A
S R T
=+ ol . . ] 1
I TR SRt Lndtes L2 EE b ;
L T L
e {150 A
A T 1 :
e VN O
lWﬂum . : O h‘. w !
S . o : )
190k P ! Lty
il rR i R
29 RN
. I M_ -t 4= 4 A m . ‘.
Y Al_lz.lm,!..u!. — LMI .
= :Rw 'R i m : '
HIPAR B - .l".L. . m
— 81 o . . .
R RS
4 QiR - ,.mi“ 1-: ! i
i : !
m v .’Allm.llLvM
! .
i
A P
i P
i
X i
i : :

VILTREAD G
: . §AT PEALALS T CINELCO TS evautae } w
Y35 o v ins101nn O 2017140 ool




